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PREFACE 

This  Note  analyzes  iraitimg  attrition  in  the  Army  Reserve  and  Army 
National  Guard.  The  analysis  was  conducted  for  the  Office  of  the  Deputy 
Assistant  Secretary  of  Defense  (.Reserve  Affairs)  as  part  of  Rand's 
Manpower,  Mobilization,  and  Readiness  program,  sponsored  by  the  Office 
of  the  Assistant  Scuivrtuiy  of  Deiense  (.Manpower,  Installations  and 
Logist ics ) --OASD(MIL) .  The  evaluation  was  conducted  under  Task  Order 
83-I1T-I,  Reserve  Forces  Attrition  and  Unit  hocation  Analysis  in 
coni ract  MDA903 -60-C-0652 . 

Each,  year  the  Army  National  Guard  and  Army  Reserve  need  between 
120,000  and  160,000  enlistments  to  maintain  strength  levels.  Currently, 
about  one-half  of  these  enlistees  lack  prior  service  and  thus  need  basic 
and  skill  training  to  qualify  in  a  military  occupational  specialty.  The 
cost  of  recruiting  and  training  varies  with  the  length  of  training,  but 
can  easily  average  $5000  per  lecruit.  Personnel  who  leave  the  military 
bo  lore  completing  their  training  incur  training  expenses  but  fail  to 
usefully  pay  back  the  investment  in  their  training. 

The  Army  car.  reduce  training  costs  by  improving  (1)  the  selection 
criteria  for  recruits  and  (2)  the  balance  between  recruiting  resources 
and  training  costs.  By  increasing  recruiting  resources,  the  Army  may 
attract  higher-quality  recruits  and  lower  training  costs  with  a  net 
budgetary  saving. 

This  Note  develops  a  model  of  training  attrition  that  assigns  a 
probability  of  attrition  to  each  recruit  type.  The  model  is  based  on  an 
analysis  of  historical  attrition  for  the  FY77  and  FY78  cohorts  entering 
the  Army  National  Guard  and  Army  Reserve.  By  identifying  recruit 
characteristics  likely  to  lead  to  separation,  the  analysis  provides  a 
basis  for  setting  improved  enlistment  standards.  !  ,  .  r 
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SUMMARY 


This  Note  examines  attrition  prior  to  the  completion  of  training 
among  nor, prior-service  accessions  in  Lhe  Army  National  Guard  and  Army 
Reserve.  The  analysis  uses  the  FY77  and  FY78  accession  cohorts  to 
develop  a  quantitative  model  that  assigns  attrition  probabilities  to 
recruits  with  different  characteristics. 

The  analysis  identifies  characteristics  that  discriminate  between 
reservists  who  do  and  do  not  finish  training,  and  it  develops  equations 
that  can  estimate  attrition  lor  an  accession  cohort  of  varying 
composition.  This  information  can  be  used  to  improve  recruit  screening 
standards  when  supply  exceeds  demand,  to  help  establish  the  proper  trade¬ 
off  between  the  level  of  recruiting  resources  and  training  costs,  and  to 
improve  attrition  forecasting  for  more  accurate  control  of  manpower 
budgets  and  end  strength. 

The  analysis  shows  that  over  one-half  of  nonprior -service  Army 
Reserve  accessions  in  FY77  and  FY78  left  prior  to  the  end  of  their  third 
Seat  of  service.  For  the  Army  National  Guard,  bl  percent  of  the  FY77 
and  47  percent  of  the  FY76  cohort  left  p’-ior  lo  the  completion  of  their 
third  year.  On  average,  probably  only  about  one  in  five  nonprior- 
servi.ee  accessions  will  finish  ins  or  her  six-year  term. 

Attrition  prior  to  the  completion  of  training  was  an  important  but 
varying  component  of  total  attrition.  The  Army  National  Guard 
apparently  used  stringent  screening  criteria  during  training  in  FY77, 
ami  percent  of  enlistees  separated  prior  to  the  completion  of 
training.  In  the  FY78  cohort ,  less  stringent  criteria  produced  a 
separation  of  only  19  percent  of  accessions  prior  to  the  completion  of 
training.  As  a  result  of  the  more  stringent  criteria,  subsequent 
attrition  in  the  FY77  cohort  was  apparently  lower  than  in  the  FY78 
cohort.  However,  stricter  criteria  appear  also  to  have  separated  a 
number  of  individuals  who  would  have  completed  at  least  three  years. 

The  Army  Reserve  had  overall  lower  training  at t r i t ion- -on lv  one  in 
six  'u  FY77  and  one  in  12  in  FY78.  This  was  due  partially  to  the  higher 
quality  of  accessions.  However,  posttraining  attrition  was  higher  in 
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the  Army  Reserve  than  in  the  National  Guard,  leading  again  to  the 
hypothesis  of  a  trade-off  between  stringent  screening  criteria  in 
training  and  lower  posttraining  attrition.  Since  the  primary  focus  of 
this  Note  is  training  attrition,  further  investigation  01  this 
phenomenon  is  left  to  future  modeling  of  both  pro-  and  post t raining 
attrition. 

Level  of  education  and  mental  category  are  the  characteristics  that 
best  discriminate  between  those  who  do  and  do  not  finish  training. 

Other  things  equal,  large  and  statistically  signilicant  dir forenoon  in 
training  attrition  exist  between  '.hose  with,  different  levels  of 
educational  attainment  and  mental  utegorv  group's. 

Much  smaller,  but  statistically  significant,  differences  in 
attrition  exist  between  men  and  women,  blacks  and  nonblacks,  and  older 
and  younger  reservists.  Other  things  equal,  blacks  have  slightly  lower 
attrition  rates  than  nonblacks  and  women  have  somewhat  higher  attrition 
than  men.  Reservists  over  20  years  of  age  have  higher  attrition  than 
those  from  18  to  20.  Other  characteristics,  such  as  region,  marital 
status,  and  dependents  showed  cither  insignificant  or  conflicting  trends 
by  component  and  year. 

Education  levels  are  a  better  predictor  of  attrition  than  mental 
category,  but  a  combination  of  the  two  measures  is  piobably  best  for 
setting  recruit  standards.  The  results  showed--not  surprisingly--that 
nonhigh  school  graduate?  in  mental  categories  III  and  IV  had  the  highest 
attrition  rates  and  high  school  graduates  in  mental  categories  I,  II, 
and  III  had  the  lowest. 

The  analysis  canr.oi  distinguish  consistently  between  Category 
I V’/ high  school,  Category  I/nonhxgh  school,  and  Category  1 1 /nonhigh 
school  groups  in  attrition  risks.  Thus,  if  lowering  attrition  during 
training  is  an  objective,  recruit  standards  would  screen  out  nonhigh 
school  graduates  in  mental  categoi ies  III  and  IV  first,  and  then  move  to 
category  IV  high  school  graduates  and  categories  I  and  II  nonhigh  school 
graduates . 

Future  work  will  concentrate  on  posttraining  attrition  and 
attrition  among  prior-service  reservists.  In  addition,  it  will  develop 
models  that  discriminate  between  reservists  who  return  to  civilian  life 
as  opposed  to  entering  another  component  or  the  active  service.  Also, 
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attrition  models  will  be  combined  with  cost  to  evaluate  more  thoroughly 
different  recruit  and  training  screening  criteria  and  a  different  mix  of 
prior-service,  and  nonprior-service  reservists. 
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I.  INTRODUCTION 


Individuals  without,  prior  military  service1  ontoimg  the  Selected 
Koservo  are  sent  to  full-time  training  to  qualify  them  in  a  military 
occupational  specialty  (NOS).  This  training  ranges  from  a  minimum  of  90 
days  for  low-aptitude  skills  to  more  than  six  months  for  higher-aptitude 
skills.  The  cost  of  training  nonprior-service  personnel  varies  by 
skill,  but  simple  cost  estimates  that  include  recruiting  and  training 
costs  and  military  pay  during  training  range  from  $4,000  to  $10,000  per 
individual.  In  KY81,  the  Selected  Reserve  enlisted  10d,000  nonprior- 
service  recruits,  85  percent  of  whom  went  to  the  two  Army  components  -  - 
the  Army  National  Guard  and  Army  Reserve.  If  all  of  these  recruits 
finish  training,  the  total  cost  will  range  from  $.4  to  S1.0  billion. 

The  return  from  this  training  investment  comes  ns  individuals  serve 
their  term  of  service  and  are  available  for  mobilization.  For  the 
Selected  Reserve,  almost  all  nonprior-service  enlistees  enlist  for  six 
years;  a  smaller  number  choose  three-vear  terms.  Of  course,  selected 
reservists  work  only  part-time  and  are  usually  required  to  work  on  the 
reserve  job  28  days  per  year  (14  days  of  annual  training  and  24  days  of 
drill).  A  typical  nonprior-service  reservist  who  enlists  for  six  years 
and  si-rxes  a  complete  term  would  serve  228  days  at  a  maximum.  However, 
Lite  return  t  ram  training  for  a  reservist  cannot  be  measuicd  strictly  by 
days  served,  since  the  reservist  is  also  liable  for  full-time 
mobilization  call-up  at  any  time  during  the  six-year  period. 

Unfortunately,  the  return  on  training  investment  for  nonprior- 
service  reservists  is  often  not  fully  realized  because  many  reservists 
leave  before  the  end  of  their  term  of  service,  among  those  who  stay, 
attendance  at  drills  and  annual  training  is  not  perfect,  nor  is  it 
certain  that  all  reservists  would  report  during  a  mobilization.  These 
three  factors  can  substantially  reduce  the  return  from  training 
investment.  This  Note  focuses  on  the  first  of  these  factors--attrition 
among  r.onpr  lor -ser  v  ice  reservists. 
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1).Uj  J  i  om  n'sciv  isis  who  enlisted  1 1 1  r‘V7S  show  ili.it  ti'wi  than  one 
in  five  reseivisls  completed  tl.-.-ii  ;n’t  i.il  ■-  i.\-\i'  il  .  onini  l  l  i  i.-ii  I  This 
high  ii'N'i-l  ol  altntioii  indicates  mlliri'  that  li.uuv  people  in-  ns  niilnl 

I  oi  tho  leseives  who  i  .nmol  im  - 1- 1  poifmnunco  si  .li.ii  a  ids  .aid  ale 
separated,  oi  that  many  who  do  met'l  pel  formant  M  i  ml  inis  h.'.ivr  before 

i  hi-  :i'.  i.ii  tiini  ion!  i  ,Kt  .  1;  sap  at  at  i  on  oi.iuis  duiuig  ilia  initial  I  u  !  i  - 

tine  i  rauuns  per iou- -usu a  1  1  y  last  tillin'  muni  hs  -  -  1 1  is  ljki'ly  the 
lesult  ol  poi  1  orniaiit  c  .  However.  srpar.it  ion  after  training,  i.e.,  during 
the  romaiadcr  of  tho  si\-yoai  torni,  is  more  ]  t ko  1  y  to  involve  adequate 
po  r  f  orntor  s  . 

It  is  important  to  distinguish  between  tiicse  two  problems  since 
different  policies  will  bo  required  to  remedy  each.  High  levels  of 
attrition  dui mg  training  can  perhaps  be  remedied  by  improved 
recruitment  and  selection  of  enlistees  or  different  training  policies. 
High  levels  of  attrition  after  training  might  he  remedied  partly  by 
leiiuit  selection,  hut  may  depend  more  on  other  (actors  operating  in  the 
civilian  life  of  reservists. 

Post  training  attrition  can  fie  high  for  reservists  because  the 
reserve  iob--being  part -t ime--oi ton  cannot  compete  in  priority  with  the 
demands  cf  a  full-time  civilian  job  or  family  priorities.  Thus, 
reservists  often  drop  out  due  to  the  relocation  necessary  to  obtain  or 

I I  o  lii  a  civilian  job,  or  simply  in  response  to  conflicting  work  hours 
between  the  military  and  civilian  job,  or  conflicts  with  family.  To  1  icy 
rem, dies  for  post! raining  attrition  might  include  family  and  employer 
support  and  improved  tracking  of  relocating  reservists.  The  current 
study  focuses  on  attrition  during  training.  A  future  study  will  address 
post t  r a  in i ng  at  trit ion . 

If  more  potentially  satisfactory  lionpriot  -service  reservists  could 
be  recruited  or  induced  to  complete  their  term,  then  fewer  reservists 
would  have  to  be  recruited  and  trained,  resulting  m  lower  recruiting 
and  training  budgets.  If,  on  the  oilier  hand,  ways  cannot  he  found  to 
reduce  these  levels  of  attrition,  serious  consideration  should  he  given 
to  substituting  pi  i or -service  personnel  for  nonpr  tor -service  personnel. 
I’riut -rcrvite  personnel  lo  not  nsui'ly  requite  new  lull-time  training. 
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j>j  o  ’a.;- :  nil  y  >  n-  pin;,  sc  oi  this  stuns  is  to  begin  to  address  this 
•pio.t  :cii  h_.  dc\i  loping  quant  1 1  at  i  ve  estimates  oi  attrition  rates  for 
l  .on pi  .  c  i  -  se  ,".M  i  e  i  es e  i  v  :  s  t  :•  . 

!•'  e  s  i  de  s  Uaiijj  use  1 1. 1  eventually  in  cie  t  «.•  linin :  ng  .iii  optimal  prior* 
seii  :ie  noiipi  it. i  -M'l'Vii.e  mix,  these  prot :  a. ;  n  mg  attrition  estimates  ire 
useful  in  tuo  ot  nor  policy  areas :  recruit  mg  selection  criteria  for 
uon;>  .  <>i  -service  personnel  and  force  -  lew  1  planning.  Individuals  who 
lent'  ;rioi  to  t:iu  completion  of  training  cause  Lhe  service  to  incur 
t  v,i ;  >■  i  ig  font  t  *.*it  they  provide  r.a  usetu:  service  . 

li  the  cha : act e r i s t res  of  those  who  leave  differ  from  the 
\  lull  ac  trust  its  at  those  who  stay,  recruiters  may  be  able  to  enlist 
personnel  who  h  ive  a  higher  pi  opens ity  to  stay.  Equations  developed 
lien'  desr:  i  be  the  major  e.haract  eristics  that  separate  stayers  and 
:  o.c.  ers ;  the  equ  it  ions  can  he  used  to  estimate  the  decrease  in  loss 
r.it  es  .wiring  training  if  recruiters  were  able  to  enlist  higher-quality 
personnel.  This  mtorm.it  ion  can  also  he  used  to  balance  the  increased 
leciiiitiug  resources  m  .."usury  to  obtain  h  l  pile  r -qua  1  1 1  y  personnel  with 
the  assoc. ated  decreased  training  costs . 

This  model  is  also  useful  in  controlling  the  total  force  size  when 
the  component  a  .it  l  (Iran  to  ii.ee  l  cungt ess  -  imposed  or  budget  -  i  nposed  end 
sii'iigth.  do  ir.ee  t  these  const  i  .■  i  nt  s  requites  accurate  forecasting  of 
losses.  Significant  losses  occur  during  training,  and  these  loss  rates 
dep'iii  or.  the  i  •  spas  i  i  i  r.:i  and  size  of  the  on  1  istrimnt  cohort.  The 
mot  iuciology  used  in  this  study  »..u:  bo  used  to  forecast  loss  rates  during 
training  toi  cohorts  with  different  compositions,  thus  allowing  improved 
overall  force  sue  control  and  budgeting. 


Analysis  in  this  study  contains  estimates  Cor  only  two  of  the  six 
Selected  Reserve  components - - 1 he  Army  National  Guard  and  Army  Reserve. 
These  components  not  only  account  for  S3  percent  of  all  nonpr  icu '-service 
accessions,  but  have  higher  loss  rates  than  other  components  except  the 
Marine  Reserve.  Focusing  on  these  two  components  simplified  data 
gathering  and  analysis  while  still  addressing  the  major  part  of  the 
prob 1  cm . 

This  study  uses  Army  Reserve  and  Army  National  Guard  FY7/-78 
enlistment  cohort  files  constructed  by  the  Defense  Manpower  Data  Center. 
This  file  provides  attrition  statistics  through  the  first  four  years  of 
service  and  allows  estimates  of  the  probability  of  attrition  of 
enlistees  of  differing  characteristics.  The  data  showed  that  the.  level 
of  attrition  daring  training  varied  considerably,  depending  on  the 
entrance  year  and  the  reserve  component. 

In  FY77,  the  training  attrition  rate  was  46.3  percent  for  Army 
National  Guard  enlistees,  but  only  7.7  percent  for  Army  Reserve 
enlistees  in  FY76.  These  differences  may  reflect  the  differing  quality 
composition  of  the  cohorts  or  different  training  standards.  Tins  study 
addresses  this  question  and  concludes  that  different  training  standards 
were  iri  effect  for  the  two  components  during  each  fiscal  year.  It  also 
concludes  that  (1)  educational  attainment  and  aptitude  category  are  the 
most  important  predictions  of  training  attrition  arid  (2)  the  race  and 
sex  of  the  individual  make  smaller,  but  statistically  significant 
d i f  f erences . 

Section  II  offers  a  theoretical  framework  for  analysing  reserve 
attrition.  Section  III  presents  the  descriptive  statistics  on  attrition 
from  the  FY77-76  enlistment  cohort  files.  The  estimation  results  from 
the  multivariate  model  of  pretrain  big  and  training  attrition  are 
discussed  in  Section  IV.  The  tinal  section  summarizes  the  results  and 
indicates  plans  fui  Inline  work. 


II.  THEORETICAL  FRAMEWORK  FOR  ANALYZING 
RESERVE  ATTRITION 


At  the  time  of  enlistment,  the  reservist  and  the  reserve  component 
enter  into  a  contract.  I'rosumably,  the  enlistment  decision  is  deemed  in 
the  best  interests  ol  both  parties,  based  on  a  calculus  of  perceived 
costs  arid  benefits  relevant  to  each.  At  the  time  of  attrition,  this 
calculus  clearly  has  changed  for  at  least  one  of  the  involved  parties, 
and  separation  is  regarded  as  the  best  course  of  action.  The  calculus 
might  change  either  because  one  party  is  better  able  to  evaluate  costs 
and  benefits  of  alternatives  based  on  new  information  obtained  after 
enlistment  and/or  because  changed  circumstances  affect  tne  relative 
attractiveness  of  the  alternatives. 

From  the  Army's  poirt  of  view,  the  decision  calculus  essentially 
includes  the  benefits  of  retaining  the  individual-- i .e. ,  contributions 
to  unit  read  1 nes s - -versus  the  costs--i.e.,  wages  and  benefits,  and  the 
costs  of  dismissing  him.  These  costs  of  dismissal  include  the  relative 
wages  and  productivity  of  replacement  personnel,  costs  of  obtaining 
replacement,  personnel,  costs  of  having  the  position  vacant  for  a  time, 
and  routine  separation  costs. 

From  the  individual's  point  of  view,  the  original  enlistment 
calculus  includes  the  benefits  of  reserve  service-- i  . e . ,  earnings  over 
the  period  oi  service,  training  opportunities,  reserve  benefits - -versus 
the  costs- - i . e . ,  the  commitment  to  attend  reserve  drills  and  annual 
training,  the  possibility  of  mobilization,  and  the  opportunity  costs  of 
forgone  work  and  leisure  time.  The  latter  includes  forgone  earnings 
from  additional  hours  spent  on  .1  -imary  job  or  another  moonlighting  job 
01  the  forgone  utility  from  additional  leisure  time. 

The  first  step  1.1  explaining  reserve  attrition  decisions  requires 
identifying  the  changes  that  can  occur  to  tip  the  decision  calculus  for 
either  the  individual  or  the  reserve  component  from  an  original 
enlistment  decision  to  a  separation  decision.  The  second  step  is  to 
estimate  the  frequency  of  occurrence  of  these  changes  for  different 
types  of  enlistees.  The  third  step  is  to  estimate  the  degree  of 
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sensitivity  of  separation  to  each  occurrence  oi  change.  While 
theoretically  straightforward,  the  data  to  support  efforts  of  this  kind 
do  not  currently  exist. 

In  this  section,  we  will  indicate  the  broad  categories  ol  changes 
that  could  lead  to  a  separation  decision  either  by  the  individual  or  the 
service.  Next,  we  will  comment  on  the  likelihood  that  such  changes  will 
take  place  and  on  the  sensitivity  of  a  separation  decision  if  changes 
occur.  Finally,  we  will  describe  the  data  available  for  the  current 
analysis  and  develop  some  hypotheses  that  can  be  tested  with  the 
available  data. 

We  will  focus  here  on  two  types  of  changes  that  might  occur  during 
the  enlistment  term  and  hypothetically  lead  to  separation.  The  first 
type  of  change  involves  the.  accumulation  of  new  information  and  its 
reevaluation  by  both  the  enlistee  and  the  reserve  component  early  in  the 
term.  The  second  type  of  change  involves  major  changes  in  the  external 
circumstances  of  the  individual's  !  i  fe - -changes  in  the  marital  status, 
primary  emp lover  or  geographical  location  of  the  individual. 

The  first  type  of  change  probably  is  more  important  during  training 
as  intormation  is  acquired  by  both  pai ties  ruguiding  the  suitability  of 
the  match  between  the  reserve  job  and  the  recruit.  Once  the  initial 
adjustment  period  is  over,  the  reason  for  separation  is  likely  to  shift 
to  changes  of  the  second  type,  where  the  environment  in  which  the 
original  decision  Wus  made  itself  changes. 

ACCUMULATION  AND  REEVALUATION  OF  INFORMATION 
AFTER  ENLISTMENT 

The  Army  and  the  enlistee  enter  the  initial  contract  with  limited 
information  about  each  other,  but  parity  due  to  the  costs  of  further 
seaich  lor  each,  decide  ori  enlistment..  As  perceptions  change,  oilhet 
about  each  other  or  about  other  alternatives,  each  may  decide  that  an 
alternative  other  than  reserve  service  offers  greater  utility:  for  the 
reserve  i.omj- aients ,  replacement  with  another  individual;  for  the 
reservist,  anothei  moonlighting  job  or  not  working  a  moonlighting  job. 

The  recent  literature  in  labor  market  theory  attempts  to  include 
quitting  behavior,  based  on  an  1 n f ormal ion- thoorot i c  approach  or  some 
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variant.  Wilde's1  information-theoretic  model  is  particularly 
appropriate  here.  His  model  formalizes  Pencuvel's  observation  that  "the 
taking  on  of  a  job  for  a  trial  period  may  be  the  optimum  method  for  an 
individual  to  discover  whether  that  employment  suits  him."2 

Wilde's  model  describes  jobs  in  terms  of  general  (or  search) 
characteristics,  which  can  be.  observed  directly  or  without  actually 
consuming  the  'good,"  and  specific  (or  experience)  characteristics, 
which  are  specific  to  the  job  and  can  be  learned  only  by  working  the 
job.  The  acceptance;  of  any  job  is  conditional;  if  the  jobholder  finds 
the  value  of  the  experience  attribute  (about  which  he  was  imperfectly 
informed)  below  some  critical  level,  he  will  quit  and  look  for  another 
j  ob  . 

A  simple  extension  of  the  model  would  posit  two  types  of  employee 
atir ■  Unites- -screening  attributes,  which  can  be  observed  by  the  employer 
prior  to  employment,  and  performance  attributes,  observed  by  the 
employer  only  after  the  individual  works  on  the  job.  The  attrition 
process  can  then  be  viewed  as  the  consequence  of  rational  decisionmaking 
in  which  belated  information  regarding  the  various  attributes  of  the 
moonlighting  job  and  the  employee  is  received  and  reevaluated  by  both 
the  worker  and  employer. 

Critical  levels  exist,  for  both  the  employee  and  the  employer. 
Separation  will  occur  if  either  employee  performance  on  the  moonlighting 
job  does  not  exceed  the  critical  performance  level  for  the  employer,  or 
"moonlighting  job  experience  attributes"  do  not  exceed  some  threshold 
set  by  the  employee. 

Several  aspects  of  holding  a  reserve  job  may  be  classified  as 
experience  attributes  for  a  typical  enlistee.  The  experience  of  a 
typical  enlistee  may  encompass  holding  a  part-time  or  full-time  civilian 
job,  but  will  not  likely  include  a  military  job  or  military  environment 
or  a  moonlighting  job. 


‘bee  L.  L.  Wilde,  "An  Information-Theoretic.  Approach  to  Job  Quits,” 
in  S.  A.  Lippmann  and  J.  J.  McCall  («*ds.).  Studies  in  the  Economics  of 
Search,  1079;  and  L.  I,.  Wilde,  On  the  Formal  Theory  of  Inspection  and 
1. valuation  in  Product  Markets,"  Economclr ica ,  July  1980. 

2See  J.  Pencavcl,  "Wages,  Specific  Training  and  Labor  Turnover  in 
IJ.S.  Manufacturing  Industries,"  International  Economic  Review  (13)  1972, 
I'i  -iiU  . 


The  experience  attributes  of  military  training  can  include  being 
away  from  home,  regimentation  and  competition  of  military  life,  group 
living,  intense  physical  conditioning,  and  even  receiving  a  full-time 
paycheck.  Similarly,  the  experience  attributes  of  holding  the  reserve 
moonlighting  job  after  training  can  include  various  aspects  of  the 
military  job  and  on-the-job  training,  attitudes  of  fellow  reservists, 
forgone  leisure  time  with  a  family,  and  certain  aspects  of  reserve 
compensat ion . 

One  aspect  of  reserve  compensation  that  may  be  an  experience, 
attribute  is  the  large  difference  between  reserve  gross  and  net  pay. 
Although  an  average  first-term  reservist  will  receive  approximately 
$1500  annually  in  reserve  pay  after  completion  of  training,  his  net  gain 
in  after-tax  annual  income  will  only  be  approximately  $780.’  The 
recruit  is  unlikely  to  know  about  this  large  difference  at  enlistment; 
it  becomes  obvious  only  during  the  first  term.  An  associated  point  is 
that  taxes  are  often  not  withheld  from  reserve  pay;  finding  themselves 
owing  disproportionately  high  taxes  on  reserve  income  may  well  prove 
unpalatable  to  many  reservists. 

For  the  Army,  several  performance  attributes  cannot  be  observed  or 
predicted  accurately  from  preenl istment  observation  or  testing.  The 
Armed  Services  Vocational  Aptitude  Battery  (ASVAB)  is  partly  designed  to 
predict  cognitive  trai nabi 1 ity ,  and  physical  examinations  are  used  to 
screen  for  physical  trainabi 1 ity .  However,  both  of  these  entrance  tests 
are  imperfect  and  do  not  screen  tor  the  important  dimension  ot 
psychological  adjustment  to  the  military  environment. 

’The  difference  between  gross  and  net  pay  is  large  for  reservists 
lor  three  reasons.  First,  approximately  30  percent  of  a  reservist  s 
annual  pay  is  earned  at  annual  training,  during  two  full-time  weeks  in 
the  summer  During  this  period,  a  majority  of  reservists  do  not  receive 
civilian  income;  thus,  reserve  pay  simply  substitutes  for  civilian 
income  and  may  not  coat  i  i  bate,  to  net  annual  income..  Second,  reserve  pay 
will  he  taxed  at  a  higher  marginal  tax  rate  that,  civilian  income, 
further  reducing  the  contribution  to  net  income.  Third,  transportation 
costs  to  and  from  drills  must  also  he  subtracted  t  rom  net  income. 

Taking  these  t actors  into  account,  the  average  reservist's  first-term 
net  reserve-  income  will  amount  to  approximately  5S  percent  of  gross 
reserve  income  See  Burke  K .  Bur  right ,  David  W.  Grissmer,  and  Za'nava  D. 
Doering,  A  Model  of  Ruenl islmeuL  Decisions  of  Army  National  Guardsmen , 
The  Rand  Corporation,  R-2666-MRAL,  October  l‘J82. 
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The  Army  uses  the  basic  arid  advanced  training  process  partly  to 
discover  the  experience  attributes  that  cannot  be  foreseen,  and  to  make 
separation  decisions  based  on  actual  performance.  During  the  1977-1978 
period,  when  reserve  strength  was  low,  the  tendency  was  to  set  less 
stringent  preenlistment  screens  and  to  allow  actual  performance  data 
during  training  to  determine  suitability  for  military  service. 

To  this  point,  we  have  used  the  simple  Wilde  model  developed  for 
separations  from  full-time  jobs  and  applied  it  in  a  straightforward  way 
to  moonlighting  jobs.  However,  the  model  requires  two  extensions  when 
it  is  applied  to  moonlighting  job  separation  rather  than  full-time  job 
separation.  Moon  1 ighters  may  quit  their  moonlighting  jobs  not  only 
because  of  experience  attributes  on  their  moonlighting  jobs,  but  also 
because  of  specific  experience  attributes  on  their  full-time  job  which 
arise  because  of  their  moonlighting  job.  These  experience  attributes 
may  include  scheduling  conflicts  between  the  two  jobs  or  lower 
performance  and  promotion  on  the  primary  job  because  of  the  moonlighting 
j  ub . 

Essentially,  conflicts  between  the  primary  and  moonlighting  jobs 
can  occur  which  are  not  foreseen  by  the  enlistee  oi  the  full-time 
employer.  Thus,  even  though  the  enlistee  performs  well  on  the 
moonlighting  job  and  the  job  meets  the  enlistee's  criteria,  separation 
may  occur  because  of  conflicts  with  the  full-time  employer. 

Participation  in  the  reserve  may  cause  more  conflict  than  even  the 
ordinary  moonlighting  job,  owing  to  an  unusual  work  schedule  (16  hours 
per  month,  typically  on  a  single  weekend)  and  periods  of  full-time 
demand  (annual  training  for  two  weeks  during  the  summer  and  an  initial 
period  of  training  of  at  least  three  months).  This  work  schedule  makes 
the  reservists  particularly  vulnerable  to  conflicts  between  reserve 
obligations  and  employers,  who  must  provide  leave  so  that  the  reservist 
may  fulfill  full-time  reserve  obligations. 

Schedule  conflicts  may  be  particularly  difficult  for  young  persons 
who  have  only  recently  adjusted  to  civilian  full-time  or  part-time  jobs. 
Conflicts  with  the  civilian  employer  have  been  shown  to  be  one  of  the 
two  leading  causes  for  reservists'  leaving  at  their  end  of  term.1*  One 


Set;  ibid. 


10 


would  expect  that  these  tensions  could  appear  also  during  the  first  term 
of  service  and  cause  attrition. 

A  second  extension  is  necessary  to  explain  separation  from  the 
reserve  to  the  active  force.  The  normal  theory  posits  that  experience 
attributes  of  the  reserve  job  that  result  in  a  lower  taste  for  military 
service  will  cause  attrition.  However,  another  possibility  exists.  The 
moonlighter  can  actually  develop  a  higher  taste  for  the  moonlighting  job 
and  decide  to  turn  to  his  moonlighting  occupation  full-time.  He  may 
quit  his  moonlighting  job  when  he  finds  a  full-time  job  in  the  new 
occupation . 

Hence,  in  the  theory,  an  upper  level  threshold  must  exist  for  the 
moonlighting  job  experience  attributes  which,  if  exceeded,  initiate  a 
job  search  for  a  full-time  job  in  an  occupation  similar  to  the 
moonlighting  job.  Upon  finding  the  new  full-time  job,  the  individual 
quits  his  moonlighting  job.  Thus,  reserve  enlistment  may  be  rssent  i  •> . 
a  stepping-stone  to  active  force  enlistment.  Survey  data5  on  nonp 
service  reservists  show  that  a  strong  motivation  for  joining  the 
reserve  rather  than  the  active  force  is  to  try  out  military  service. 
Reservists  who  join  the  active  force  from  the  reserve  must  enter  the 
active  force  as  prior -service  enlistees.  Data  developed  in  this  study 
show  that  over  the  first  two  years  of  reserve  enlistment  5  to  15  percent 
of  a  reserve  cohort  join  the  active  force. 

CHANGE  IN  MARITAL  STATUS,  EMPLOYMENT  STATUS, 

OR  RESIDENCE  DURING  ENLISTMENT 

While  the  previous  subsection  modeled  the  effects  of  a  change  in 
information,  this  section  describes  the  other  change  in  the  reservist's 
life-*  that  might  lead  to  separation.  The  reservist  makes  the  decision  to 
enlist  based  on  information,  labor  market,  marital  status,  and  home  at 
the  time  of  enlistment.  Presumably,  major  conflicts  with  employers  or 
spouses  that  might  prevent  enlistment  do  not  then  exist. 

Unpublished  printouts  from  the  1979  Reserve  Forces  Study.  For  a 
description  of  the  survey,  see  Zahava  I).  Doering,  David  W.  Grissme*  , 
Jennifer  A.  Hawes,  1979  Reserve  Force  Studies  Surveys:  Survey  Design, 
Sample  Design  and  Aidminist  rat  ive  Procedures,  N-  1  749-MRAL,  August  1981. 
See  also  Zahava  1).  Doering,  David  W.  (Jrissmer,  Jennifer  A.  Hawes,  1979 
Reserve  Force  Studies  Surveys:  User's  Manual  and  Codebooks, 

N- 1  7 55- MRAL ,  September  198],  and  Jennifer  A.  Hawes,  1979  Reserve  Force 


Daring  the  r.ix-year  period  of  enlistment,  a  change  is  likely  to 
occur  in  the  enlistee’s  marital  status,  employer,  or  geographical 
location  of  home;  any  one  of  these  changes  means  the  individual  will 
have  to  reevaluate  his  commitment  to  the  reserve  job  in  light  of  his  new 
circumstances.  The  likelihood  of  separation  will  depend  on  (1)  the 
probability  of  these  changes  occurring  and  (2)  the  probability  that  a 
given  change  will  act,..lly  lead  to  separation.  Pot  young  enlistees, 
these  changes  occur  frequent lv. 

For  example,  approximately  one  in  two  individuals  will  marry 
between  age  19  and  25. 6  At  age  19,  only  7.1  percent  of  males  and  22.4 
percent  of  females  are  married.  By  age  2S ,  54.1  percent  of  males  and 
71.4  percent  of  females  have  married.  Employer  changes  are  also 
frequent  during  this  period.  Data  show  that  annual  full-time  job 
turnover  rates  are  36.4  percent  for  the  IS-  to  24-year-old  group.7 

Migration  data’  show  approximately  four  in  ten  23-year  olds  m  • 
annually.  While  only  36  percent  move  outside  the  original  county  of 
residence,  even  iut racounty  moves  may  con  iderably  lengthen  the  travel 
time  to  reserve  units.5  Migration  datair  o1'0-  longer  periods  s’  dw  that 
71.2  percent  of  23-year  olds  move  over  a  four-year  period,  wit!  ^0.4 
percent  moving  to  a  different  county. 

Moving  outside  the  home  area  of  a  reserve  unit  does  not 
automatically  mean  separation  or  the  end  of  the  commitment.  Transfer  to 
another  unit  in  the  new  place  of  residence--:’  r  one  exists--is  possible. 
However,  the  new  unit  may  not  have  a  vacancy  and  will  nearly  always  have 
a  different  mission  and  require  a  different  set  of  military  skills, 
making  retraining  or  separation  mandatory. 

Studies  Surreys:  Description  and  Evaluation  of  Survey  Procedures , 
N-1750-MRAL,  September  1981. 

6  U.S.  Bureau  of  the  Census,  Marital  Status  and  Living  Arrangements : 
March  1982,  Current  Population  Reports,  Series  P-20,  No.  380. 

7See  S.  E.  Haber,  E.  L.  Lamas,  and  G.  Green,  "A  New  Method  for 
Estimating  Job  Separations  by  Sex  and  Race,"  Monthly  Labor  Review,  Vol. 
106,  No.  6,  June  1983,  Bureau  of  the  Census. 

"See  U.S.  Bureau  of  the  Census,  Geographical  Mobility:  March  1980 
to  March  1981,  Current  Population  Reports,  Series  P-20,  No.  377. 

’Survey  data  show  the  average  one-way  travel  time  to  reserve  units 
to  be  31  minutes 

l0See  U.S.  Bureau  of  the  Census,  Geograph ical  Mobility:  March  1975 
to  March  1979,  Current  Population  Reports,  Series  F-20,  No.  353,  May 


Not  every  change  in  employer  or  marital  status  will  mandate  a 
separation.  The  probability  of  separation,  given  the  occurrence  of  a 
particular  event,  depends  or.  whether  the  change  causes  a  conflict  with 
continued  reserve  service  and  whether  the  conflict  is  seen  as  best 
resolved  through  some  sort  of  an  adjustment  (with  employer,  spouse.,  or 
new  unit)  or  through  separation. 

If  the  reservist  marries  or  changes  employers,  separation  will 
depend  on  the  attitude  of  the  spouse  or  employer  toward  reserve  service 
and  perhaps  on  the  work  schedule  of  a  new  job.  No  direct  data  exist  on 
spousal  or  employer  attitudes  on  reserve  service  during  the  first  term, 
but  some  rough  inferences  can  be  made  from  data  collected  at 
reen 1 istment . 1 1 

Survey  data  collected  from  reservists  with  between  3  and  8  years  of 
s-  _  ,e  who  were  making  reenlistment  decision?  show  that  about  one- 
third  of  those  not  rcenlisting  (60  percent  of  sample)  cited  spouse 
conflict  and  another  one-third  cited  employer  conflict  as  the  main 
reason  for  not  reenlisting.  If  we  assume  that  these  proportion  hold 
for  first-term  enlistees  as  well  (i.e.,  about  40  percent  of  thi  incoming 
cohort  will  face  potentially  serious  conflicts  with  either  a  spouse  or 
an  employer),  it  is  clear  that  such  conflicts  could  be  a  significant 
cause  of  separation.  Given  the  much  higher  proportion  of  new  spouses 
and  new  employer;:  among  this  group,  it  is  plausible  that  these  numbers 
may  well  be  higher. 

Geographical  relocation  poses  a  slightly  different  analytical 
problem.  Here  the  probability  of  separating  depends  on  the  existence  of 
a  reserve  unit  near  the  new  home  and  the  chances  of  acceptance  into  this 
unit,  given  the  previous  military  training  received.  The.  chances  of  not 
having  a  reserve  unit  within  reasonable  driving  distance  of  a  new  home 
is  probably  less  than  10  percent.  A  National  Guard  or  Army  Reserve  unit 
exists  in  nearly  every  community  with  3  population  over  23,000  in  the 
nation.  Since  approximately  three  -  fourths  of  the  population  live  in 
communities  of  over  50,000  and  since  some  proportion  of  the  population 
in  smaller  towns  is  within  driving  distance  of  reserve  units,  the 
chances  of  finding  a  new  unit  are  good. 


“Set  Burright  et  al.  (  1982). 
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However,  acceptance  into  the  new  unit  depends  on  the  availability 
of  a  vacancy  and  being  accepted  to  fill  that  vacancy.  An  existing 
vacancy  is  likely  to  require  a  different  skill  and,  thus,  either  normal 
retraining  (full-time  training  at  an  Army  school)  or  on-the-job 
training.  Acceptance  may  depend  on  the  willingness  to  attend  full¬ 
time  training  or  perhaps  the  transferability  of  the  previously  learned 
skill  to  the  current  job.  It  may  also  depend  on  a  match  between  the 
grade  level  of  the  individuals  and  the  vacancy. 

If  a  serious  conflict  exists  with  employer  or  spouse,  it  is  more 
likely  to  be  resolved  by  separating  from  the  reserve  job  than  by 
adjusting  to  the  employer  or  spouse.  The  reserve  commitment  is  tenuous 
partly  because  reserve  income  is  a  relatively  minor  portion  of  total 
family  income.  Although  data  arc  not  available  on  relative  civilian  and 
military  wages  during  the  first  term,  data  collected  from  individuals  at 
the  end  of  their  first  term  show  that  after-tax  net  reserve  income  is 
approximately  7  percent  of  total  family  income.12  The  relatively  small 
contribution  of  reserve  pay  to  family  income  implies  that  an  enlistee 
can  fairly  easily  make  up  for  the  loss  of  reserve  income  upon 
separation.  It  also  means  that  serious  conflicts  with  employer  or 
spouse  can  easily  outweigh  the  relatively  small  monetary  benefits  of 
reserve  service. 

The  above  discussion  provides  a  general  framework  within  which  to 
view  reserve  attrition.  It  is,  however,  more  difficult  to  develop 
hypotheses  about  specific  variables  that  can  be  empirically  tested.  The 
available  variables  are  those  collected  at  entrance,  and  include 
demographic  variables  and  results  of  aptitude  tests.  Missing  variables 
probably  affecting  attiition  include  data  on  changing  circumstances  in 
an  individual  s  life,  characteristics  and  status  of  civilian  employment, 
civilian  wages,  and  employer  and  spouse  attitudes. 

We  restrict  ourselves  in  this  Note  tc  attritio.  during  the  training 
period.  We  would  expect  that  for  training  attrition,  the  new 
information  available  to  the  Army  and  the  recruit  during  training  is 
likely  to  be  the  dominant  factor  in  separation.  Changes  in  employer, 
marital  status,  and  location  are  likely  to  occur  not  during  training, 

’■'See  Burrignt  et  al.  (  1982). 
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but  alter  rottsrn  to  the  home  unit.  Basically,  we  posit  that  a  better 
job  search  process  and  an  informed  enlistment  decision  will  result  in 
fewer  experience  attributes -- i . e .  ,  fewer  surprises  once  on  the  job. 

Individuals  with  higher  educational  attainment  ana  mental  category 
will  likely  search  for  a  job  and  evaluate  alternatives  at  enlistment 
more  capably  than  those  having  lower  attainment  and  mental  category. 
Other  things  equal,  oider  enlistees  should  also  make  better  enlistment 
decisions  and  have  fewer  experience  attributes.  A  priori,  we  would 
expect  that,  other  things  equal,  there  would  be  no  differences  by  lamily 
status,  race,  and  sex. 

Military  training  lias  two  components - -boot  camp  and  advanced 
individual  training  (AIT).  Meeting  the  requirements  probably  involves 
physical,  cognitive,  and  psychological  components.  Other  things  equal, 
meeting  the  cognitive  requirements  would  be  more  likely  lor  those 
testing  higher  on  aptitude  tests,  those  having  more  education,  and  those 
wtio  are  older.  Other  things  equal,  there  should  be  no  a  priori 
difference  by  race,  sex,  or  marital  status.  Hypotheses  concerning 
psychological  adaptation  to  Army  training  are  more  speculative.  Those 
finishing  more  years  of  education  have  shown  a  group  and  institutional 
adaptation  that  probably  bodes  well  for  adaptation  to  certain  aspects  of 
Army  training 

While  no  strong  hypothesis  emerges  regarding  differences  by  race, 
age,  or  marital  status,  women  may  find  the  group  adaptation  more 
difficult  both  because  they  are  a  small  minority  and  because  they 
probably  have  fewer  previous  competitive  experiences  common  to  military 
training.  Adaptation  to  the  physical  aspects  of  training  seems  to  favor 
certain  groups.  Available  data  seem  to  show  that,  other  things  equal, 
those  who  can  more  easily  meet  the  physical  conditioning  of  training 
would  be  male,  younger,  and  more  educated  than  their  counterparts. 

'Hie  following  hypotheses  emerge  from  the  above  framework: 

•  Enlistees  who  have  higher  aptitudes  and  educational  attainment 
should  have  lower  attrition  rates  because  they  make  better 
enlistment  decisions  and  have  better  chances  ol  meeting  the 
cognitive,  psychological,  and  physical  demands  ol  training. 


Other  things  equal,  older  enlistees  may  have  cither  higher  or 
lower  attrition  rates.  They  should  be  able  to  make  better 
enlistment  decisions,  but  may  faro  more  poorly  in  meeting  the 
physical  requirements  of  Army  training. 

Other  things  equal,  races  should  not  affect  attrition  rates. 
Othei  things  equal,  women  may  be  expected  to  have  higher 
attrition  rates  because  they  may  have  more  difficulty  than  men 
in  meeting  physical  requirements  and  in  adapting 
psychologically  to  a  military  environment,  given  their  mmorit 
status . 

Other  things  equal,  the  marital  status  of  the  individual  at 
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III.  PATTERNS  OF  PRETRAINING  AND  TRAINING  ATTRITION 
IN  THE  1977  AND  1978  COHORTS 

This  section  presents  a  preliminary  analysis  oi  the  attrition  data 
contained  in  the  197?  and  1978  cohorts,  giving,  first,  a  demographic 
profile  oi  the  197?  and  1978  nonpr lor-sei vice  accessions.  Second,  ii 
discusses  di 1 f erenccs  in  atti it  ion  rates  for  the  1977  and  1978  cohorts 
over  time  and  other  factors.  These  unconditional  rates  do  not  control 
for  other  variables  correlated  with  the  attrition  process.  Section  TV 
presents  a  multivariate  model  that  controls  for  these  effects 
s imu 1 1  ancons  1 y . 

DATA  BASE 

The  primary  data  source  for  reserve  personnel  information  is  the 
Reserve  Components  Common  Per sor.no 1  Data  System  1 1TCCPDS )  ,  maintained  m 
the  Office  of  the  Assistant  Secretary  oi  Defense  i Reserve  Al t a i rs ) - -OASD 
(KA)--by  the  Defense  Manpow. i  Data  Center  (OMDC).  Tins  system,  begun  in 
March  1977,  became  the  official  source,  of  inventory  figures  for  the 
reserve  iorces  in  July  1979. 

DMDC  has  developed  tiles  for  four  cohorts  encompassing  fiscal  years 
19'S  to  1978 . *  The  cohort  file  tor  each  fiscal  year  contains  the 
records  foi  all  individuals  who  were  identified  as  gains  daring  that 
fiscal  year.  The  tiles  have  been  updated  to  reilect  information 
available  on  any  particular  reservist  through  Sept  ember  1981.  Tuns ,  the 
master  file  record  is  attached  for  each  year  the  individual  is  present 
in  the  reserve ,  ami  the  loss  record  is  attached  whenever  an  individual 
leaves  the  leserve. 

In  addition,  for  those  whe  sepaiuteu,  tile  Active.  Master  File  is 
searched  from  the.  date  o!  separation  through  FYS 1  li  a  former 
reservist  joined  the  active  foice,  his  active  force  enlistment  record  is 
added  to  the  file.  This  effectively  gives  us  lour  yeais  oi  data  l or  tin- 
FY77  i.ohoi  t  and  t  hi  op  years  of  data  for  ( lie  FY?8  cohort  .  Since 

h'.xammat  ion  of  these  data  revealed  severe  problems  with  the  1973 
and  ]97r>  cohorts.  As  a  result,  we  omii'od  them  f  rom  the  subse<|iionl 
ana  1 ys i s  . 


reservists  generally  enlist  for  truce-  or  six-year  terms,  this  means  we 
do  not  have  complete  attrition  profiles  on  recruits  who  choose  to  serve, 
in  the  reserve  for  the  full  period  of  enlistment. 

In  this  analysis,  we  make  a  distinction  between  protraining  and 
training  losses  and  losses  during  posttraining.  The  timing  of  attrition 
is  based  on  the  training  pay  category  of  reservists  as  reported  by  the 
components  on  loss  records.  As  is  evident,  the  validity  of  our  analysis 
and  conclusions,  therefore,  depends  heavily  on  the  acc.uracy  and 
timeliness  of  the  data  generated  in  the  field. 

The  analysis  reported  here  and  in  the  subsequent  section  is  based 
on  <1  data  file  that  was  constructed  by  extracting  a  subset  oi  variables 
from  the  original  DMDC  conort  files.  The  files  mclude  only  the  Army 
Reserve  and  Army  National  Guard. 

DEMOGRAPHIC  PROFILE  OF  THE  1977  AND  1978  COHORTS 

The  FY7 '  and  FY7S  cohorts  are  a  good  place  to  start  attrition 
analysis  because  they  fully  reflect  the  demographic  shifts  that  started 
with  the  transition  to  an  all  volunteer  force  in  FY73-FY74.  Besides 
being  among  the  first  cohorts  to  reflect  these  shifts,  these  cohorts 
also  will  soon  allow  longitudinal  tracking  for  4  to  6  years - -near ly  the 
entire  first  term  of  the  enlistee. 

Thu  enlistment  of  higher-quality — often  col iege-educated--draft- 
motivated  reserve  personnel  typical  of  the  draft  era  ended  in  FY74, 
causing  a  marked  demographic  shift  in  reserve  accessions.  In  subsequent 
years,  personnel  with  lower  educational  attainment  and  a  greater 
proportion  of  women  and  minority  personnel  enlisted. 

Between  IW3  and  FY78,  for  example,  the  proportion  of  women  in  the 
nortpr lor-service  accession  group  rose  from  1.9  percent  to  15.8  percent. 
In  the  same  period,  the  proportion  of  blacks  rose  from  11.3  to  27.5,  and 
the  proportion  of  accessions  in  Mental  Categories  1  and  II  dropped  from 
41.0  to  19.9  percent.  Analyzing  the  FY77  and  FY78  cohorts  provides  the 
first  opportunity  to  evaluate  the  attrition  behavior  of  the  more 
heterogeneous  mix  of  reserve  accessions. 
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Army  National  Guard 

Table  1  presents  a  profile  of  the  80,400  lionpr ior-serv ice 
accessions  entering  in  the  14  7  7  and  )9  7fi  cohorts  from  the  DNDC 
Reconst ruct o.d  Attrition  files. 

The  Guard  enlistees  tend  to  he  young,  with  over  60  percent  of  each, 
cohort  being  19  years  or  younger  hut  with  a  significant  number  (.about  8 
percent)  25  or  older.  The  number  of  women  enlisting  in  the  Army 
National  Guard,  around  9  percent  of  total  Guard  enlistment,  is 
constrained  by  the  large  number  of  occupational  specialties  from  which 
women  are  currently  excluded.  Single  enlistee,  without  dependents 
account  for  some  81  or  82  percent  of  the  cohorts;  however,  the  sample  ol 
individuals  who  are  married  with  or  without  dependents,  or  single  with 
dependents  is  large  enough  for  analysis.  Blacks  constitute  about  30 
percent  of  the  cohorts. 

Mental  test  ability  is  measured  by  the  Armed  Forces  Qualifying  Test 
(AFQT);  mental  categories  are  based  on  test  scores.  Categories  1  and  II 
together  represent  roughly  19  or  70  percent  of  the  total,  Category  IV, 
about  13  to  15  percent.  The  size  of  the  latter  gr -up  is  important, 
since  mental  category  often  is  used  as  a  basis  for  sot  recruit 
quality  standards.  The  size  of  the  sample  will  allow  us  to  test  a  basis 
for  those,  standards.  Almost  60  percent  of  enlistees  during  FY77  and 
FY76  were  nonhigb  school  graduates,  while  the  percentage  of  c.ollegi- 
graduates  dropped  from  5.9  in  FY/7  to  less  than  I  percent  in  TV'S. 

The  sample  also  contains  large  samples  of  enlistees  from  each 
region  of  the  country.  Only  the  FY77  lile  contains  data  on  regions. 

Army  Reserve 

Table  2  presents  a  demographic  breakdown  1  or  25,600  nonprior 
reserve  accessions  entering  in  the  1977  and  1978  Army  Rcseive  cohorts. 
The  Army  Reserve  attracts  somewhat  older  ro.seivists  than  the  National 
Guard,  with  a  significant  proportion  (15  to  17  percent)  2-  years  and 
older.  The  proportion  of  women  is  higher  for  the  Army  Reserve  (26.0 
percent  in  1978j  than  lor  the  Army  National  Guard  (9.0  percent)  because 
Army  Reserve  occupational  specialties  tend  to  be  in  combat  support 
categories  which  are  open  to  women.  The  marital  status  ol  both 
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Tabli:  1 

S AND  DKMOGRAPH I C  COMPOSITION  OF  1977  AND  19  78 
NON PR  1  OR -SERV I CM  COHORTS,  AKMV  NATIONAL  GUARD 
(Bailed  on  DM  DC  Attrition  Files) 


Variable : 


Size  of  Cohort 

1977 

1978 

D.MDC  Reconstructed 

Attrition  Fi les 

42,281 

38,128 

at  enlistment 

17  years 

20.9 

24.7 

18  years 

24.9 

24.  1 

19  years 

17.0 

15.7 

20-24  years 

28.8 

27.7 

25-29  years 

6. 1 

5.9 

30+  yeats 

2.3 

1.9 

Sex 

Male 

90.7 

91.0 

Female 

9.3 

9.0 

Marital  Status 

Single,  no  dependents 

80.8 

82.1 

Single,  with  dependents 

5.2 

5.2 

Married,  no  dependents 

5.8 

5.2 

Married,  with  dependents 

8.2 

7.4 

Race 

Black 

30.3 

29.4 

Nonblack 

69.7 

70.6 

Mental  Category 

Mental  category  1 

2.9 

2.8 

Mental  category  II 

17.9 

17.0 

Mental  category  III 

63 . 9 

66. 7 

Mental  category  IV 

15  .  3 

13.5 

/■'.ducat  ion 

Nonlugr  school  graduate 

57  .  1 

60.7 

High  school  graduate 

37 . 2 

38.4 

College  graduate 

5  .  7 

.  9 

Reg  ion 

Northeast 

wD .  2 

7-* 

North  Central 

26.4 

ix 

Sou  t  h 

33 . 9 

Wes  t 

15.7 

* 

Other 

1  .8 

■•'Data  not  available.. 
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Table  2 

SIZE  AND  DEMOGRAPHIC  COMPOSITION  OF  1977  AND  1978 
NONPRIOR -SERVICE  COHORTS,  ARMY  RESERVE 
(Based  on  I)MDC  Attrition  Files) 


Variable : 


Size  of  Cohort 

1977 

1976 

DMDC  Reconstructed 

Attrition  Files 

9,562 

12,717 

Age  at  En  1  is l men t 

17  years 

10.6 

216 

18  years 

20.9 

20.9 

19  years 

16.9 

13.5 

20-24  years 

34 . 3 

29.0 

7.5-29  years 

12.0 

10.0 

30+  years 

5 . 3 

5.0 

Sex 

Male 

67.6 

74.5 

Female 

32.4 

2j  .  5 

Marital  Status 

Single,  rio  dependents 

80.2 

81  .  7 

Single,  with  dependents 

1  .  2 

1.0 

Married,  no  dependents 

8.5 

7.5 

Married,  with  dependents 

10.  1 

9.8 

Race 

Black 

35.4 

32  .  1 

Nonb 1 ack 

64 . 6 

e7 , 9 

Mental  Category 

Mental  category  I 

6.9 

5  .  1 

Mental  category  II 

30 . 7 

22  .  1 

Mental  category  III 

5*  .  1 

62.6 

Mental  category  IV 

8.3 

10.2 

Ed u cat  ion 

Nonhigb  .chool  graduate 

33 . 2 

i».  1 

High  school  graduate 

49 . 3 

40 . 2 

College  graduate 

17.5 

3  .  7 

Region 

Northeast 

28.2 

* 

North  Central 

22  .  7 

South 

32 . 8 

* 

West 

13.9 

Other 

2 . 4 

■■'Data  not  available. 


components  is  roughly  similar.  Blacks  account  for  a  slightly  higher 
proportion  of  the  Army  Reserve  cohorts  than  the  National  Guard  cohorts. 

Army  Reserve  accessions  score  higher,  on  average,  on  the  AFQT  test 
than  Army  National  Guardsmen  and  have  higher  educational  attainment. 
However,  there  is  a  marked  disparity  between  FY77  and  FY78  educational 
profiles  in  the  Army  Reserve.  In  KY77,  only  33.2  percent  were  nenhigh 
school  graduates;  this  percentage  jumped  to  56.1  percent  in  FY78. 

The  regional  composition  of  the  enlistment  cohorts  are  similar  for 
the  Guard  and  Reserve,  except  that  the  Army  Reserve  has  a  somewhat 
higher  proportion  from  the  Northeast. 

ATTRITION  IN  THE  ARMY  NATIONAL  GUARD  AND  ARMY  RESERVE 

Reserve  attrition  may  be  either  programmed  or  unprogrammed.  A 
reservist  generally  signs  up  for  a  six-year  term  of  service,  although 
three-year  terms  have  always  been  available  to  women  enlistees  and  to 
men  during  experimental  periods.  Programmed  losses  occur  at  the  end  of 
the  enlistment  term,  whereas  unprogrammed  losses  occur  before  completion 
of  the  committed  term. 

A  recruit  may  leave  the  reserve  unit  for  many  reasons. 

Computerized  records  identify  losses  to  active  duty,  to  another  reserve 
component,  to  another  reserve  category  (Individual  Ready  Reserve  [ I RR ) , 
Standby  Reserve,  or  Retired  Reserve),  to  officer  from  enlisted  status, 
and  to  discharge  to  civilian  life.  In  the  context  of  total  force 
planning,  u  loss  iroin  the  reserve  to  the  active  force  may  be  considered 
diiierently  irom  a  loss  to  civilian  life. 

Because  any  loss  to  a  reserve  component  means  replacement  of  that 
individual  and  the  associated  costs,  we  include  hero  all  losses  to  the 
reserve  component.  Later  studies  will  distinguish  between  losses  to  the 
active  foico,  other  reserve  components,  and  civilian  life. 

!n  ex.i.Mi  n  i  ng  the  timing  ol  separation,  the  differences  between 
itcserve  procedures  and  the  better  known  procedures  of  the  active  force 
must  be  kepi  iti  mind.  Participation  in  the  active  force  is  a  f  u  1  ]  - 
lime  onenpn: ion  and  tlere  is  close  accountability  o)  personnel.  This 
includes  a  nondiscretionary  daily  reporting  system  of  absences;  when  <ui 
individual  doe:,  not  attend,  he  is  reported  as,  absent.  A  sepaiation 
decision  usually  follows  short ly- -perhaps  after  some  investigation. 


In  contrast,  reserve  participation  is  a  part-time  job,  with  most 
members  having  a  full-time  civilian  occupation.  The  accounting  system 
is  based  on  monthly  rather  than  daily  reporting.  A  member  can  be  absent 
from  monthly  drills  for  many  reasons,  some  of  which  are  excused  and  some 
of  which  are  not.  For  example,  he  may  claim  that  he  is  ill  or  out  of 
town  for  his  primary  civilian  job. 

If  a  member  misses  two  consecutive  drills  without  an  excused 
absence,  the  unit  commander  must  decide  at  what  point  to  drop  the  member 
from  the  unit.  Although  there  are  some  guidelines,  commanders  have 
considerable  discretion  in  deciding  whether  the  individual  is  no  longer 
a  functioning  member  of  the  unit.  This  discretion  results  in 
substantial  variability  among  units  on  when  and  how  the  separation 
decision  is  made.  During  recent  years,  however,  attempts  have  been  made 
to  etablish  and  enforce  uniform  standards  for  discharge. 

We  have  three  years  of  comparable  history  ior  both  cohorts.  Table 
3  presents  the  status  of  the  FY77  and  FY78  cohorts  as  of  September  19bl. 
As  can  be  seen,  the  Army  Reserve  lost  approximately  one-half  of  their 
entering  FY77  and  FY78  cohorts  to  unprogrommed  attrition  during  the 
first  three  years.  In  the  Army  National  Guard,  the  FY77  cohort  lost  a 
significantly  higher  proportion  (61.4  percent)  than  the  FY78  cohort 
(46.7  percent ) . 

{’retraining  ard  training  attrition  together  accounted  for  widely 
varying  proportions  of  total  attrition:  approximately  19  to  46  percent 
of  the  accession  cohorts  in  the  Army  National  Guard  and  approximately  3 
to  16  percent  in  the  Army  Reserve.  This  may  reflect  a  difference  in  the 
composition  of  the  accession  cohorts  or  a  difference  in  the  methods  of 
detecting  and  dismissing  potent ini ly  unproductive  recruits. 

If  the  component,  succeeds  in  weeding  out  nonproductive  recruits 
prior  to  or  during  training,  then  the  training  dismissal  policy  should 
reduce  posttraining  attrition.  This  appears  tc  be  the  case;  second- 
year  and  third-year  attrition  rates  were  much  lower  when  training 
attrition  was  high.  While  more  stringent  training  standards  can  reduce 
posttraining  attrition--!!  desirable  outcome--it  can  also  eliminate 
recruits  who  would  later  stay  and  make  productive  soldiers.  We  will 
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liivci. t lgate  this  phenomenon  in  conjunction  with  analyzing  posttraining 
at t r  r  i  ion . 

FACTORS  ASSOCIATED  WITH  UNPROGRAMMED  PRETRAINING  AND 
TRAINING  ATTRITION 

This  subsection  examines  the  relationship  between  unprogrammed 
attrition  prior  to  training  completion  in  the  Army  National  Guard  and 
Army  Reserve  and  various  factors  that  could  be  associated  with  early 
attrition.  The  variables  hypothesized  to  influence  attrition  included 
age,  sex,  marital  status,  race,  education,  and  mental  category.  The 
following  rates  ar  unconditional  in  the  sense  we  are  not  controlling 
tor  other  variables  that  may  be  correlated  with  the  attrition  process. 


Table  3 

UNPROGRAMMED  ATTRITION  RATES  OF  197?  AND  197ft  N0NPR10R -SERVICE 
COHORTS,  BY  TIMING  OF  SEPARATION  AND  TYPE  OF  ATTRITION, 

ARMY  NATIONAL  GUARD  AND  ARMY  RESERVE 


Army  National 

Guard  Army  Reserve 


1977 

1976 

1977 

1976 

i'i'r .. at  Tot  til  Cohort 

Loss 

lh.ri;;.;  or  pro- 

l  :  1  mi  l  n 

a  6 . 3 

19.3 

16  .  a 

/  .  / 

During  remainder  oi 

t  ;  r  s  l.  y  e  a  r 

I  .  5 

A .  3 

5 . 4 

B.8 

!;ui  in  &  socor.fi  your 

7.0 

3  2  o 

16.5 

23.3 

Du i j  ng  th i rd  year 

7  .  7 

10.6 

13.6 

12.6 

Tot  a  1  Tore  cut  l,o .s  t 

Through  Three  Years 

61  .A 

*+  o . 

51.2 

51.9 

IN) 

(42,28!  1 

(3ft,  126) 

(9,562) 

(12,717) 

~r^r 


v*"  TT»  '7  ■■  Y*  ^ 


V^-  j.*  yj*  v  ■  J 


C 


cz 
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Table  4  reports  attrition  rates  by  age  and  region  for  the  services, 
by  cohort  year.  Notice  that  these  rates  can  be  interpreted  as  the 
propensity  of  a  given  subgroup  to  separate  during  pretraining  and 
training.  The  bivariate  relationship  between  propensity  to  separate 
during  training  and  age  shows  no  consistent  trend.  Recruits  from  the 
South  and  West  tend  to  have  somewhat  lower  attrition  rates. 

Table  5  presents  attrition  rates  by  sex,  race,  and  marital  status. 
Again,  no  consistent  trend  emerges.  Table  6  presents  attrition  rates  by 
mental  category  and  level  of  education;  these  rates  depict  a 
inonotonical ly  decreasing  relationship  with  years  of  education.  Nonhigh 
school  graduates  have  the  highest  propensity  to  leave  during  this 
period;  recruits  with  college  education,  the  lowest.  We  get  almost  the 

Table  4 

PRETRAINING  AND  TRAINING  ATTRITION  RATES  OF  ARMY  RESERVE 
AND  ARMY  NATIONAL  GUARD  1977  AND  1976  NON  PR  1  OR - SER V  ICE 
COHORTS,  BY  AGE  AND  REGION 


Army 

National 

Guard 

Army 

Reserve 

1977 

1978 

1977 

19  78 

Ago  at  Enl istmenl 

<  18  years 

54 . 1 

16.8 

2  3.o 

8.0 

18-20  years 

44 . 5 

16.6 

16.0 

3.3 

21-25  years 

4  3.0 

22.3 

17.0 

i  .  U 

26+  years 

4  /  .  6 

25.8 

15.7 

7 . 6 

Total 

46 .4 

19 .4 

IS  .1 

c  .  0 

Region  of  Origin 

Northeast 

46.9 

21.1 

*.v 

North  Central 

52.3 

v? 

17.5 

South 

43.9 

16.4 

*.v 

West 

43.4 

.4 

16.7 

*v 

Total 

46 .4 

IS  .1 

'■':Data  not  available. 
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Table  S 

PRETRAINING  AND  TRAINING  ATTRITION  RATES  OF  ARMY  RESERVE 
AND  ARMY  NATIONAL  GUARD  1977  AND  197fi  NONPRIOR-SERVICE 
COHORTS.  P.Y  SEX.  RACE,  AND  MARITAL  STATUS 


Army  National 

Guard 

Army 

Reserve 

1977  1976 

1977 

1978 

Sex 

Ma  1  e 

46.3 

19.3 

19.7 

8. 1 

Female 

U7 . 1 

21.0 

13.4 

7.7 

Total 

46 .4 

19 .4 

18.1 

8.0 

Race 

Black 

45.5 

19.8 

16.9 

6.9 

Nonblack 

46.8 

19.3 

18.8 

8.4 

Total 

4<5.4 

19.4 

18.1 

8.0 

Marital  Status 

Single,  no  dependents 

45.3 

18.8 

16.5 

7.6 

Single,  with  dependents 

44 .  g 

17.6 

17.8 

11.3 

Married,  no  dependents 

44.9 

23.5 

16.0 

8.4 

Married,  with  dependents 

45.6 

22.8 

15.8 

8.6 

Total 

45.3 

19.2 

16.4 

7.7 

same  pattern  with  the  mental  category  variable;  Mental  Category  I 
iu..ruits  have  the  lowest  propensity  to  leave  and  Mental  Category  II]  and 
I'.'  recruits  have  the  highest. 

Since  more  years  of  education  probably  also  mean  higher  aptitude 
scores,  we  have  also  provided  attrition  rates  by  education  and  mental 
category  in  Table  7  .  The  pattern  is  fairly  cons i stent - -both  across 
cohorts  and  years*-with  some  exceptions.  Within  each  mental  category, 
the  attrition  probabilities  lor  high  school  and  nonhigh  school  graduates 
differ  markedly,  with  nonhigh  school  graduates  being  much  more  likely  to 
leave  the  reserve  during  training.  Within  an  educational  group, 
however,  a  general,  out  somewhat  weaker  pattern  emerges  of  lower 
attrition  with  higher  aptitude. 


Table  6 


PRETRAINING  AND  TRAINING  ATTRITION  RATES  OF  ARMY  RESERVE 
AND  ARMY  NATIONAL  GUARD  19/7  AND  1978  NONPRIOR-SERVICE 
COHORTS,  BY  EDUCATION  LEVEL  AND  MENTAL  CATEGORY 


Army  National 

Gn  ird  Army  Reserve 


1977 

1978 

1977 

1978 

Education  Level 

College  graduate 

1'  7 . 3 

13.9 

10.0 

3.2 

High  school  graduate 

31 .8 

16.2 

12.7 

7  .  7 

Nonhigh  school  graduate 

57.3 

21 . 5 

28 . 5 

8 . 4 

Total 

46.4 

19.4 

18.1 

8 . 0 

Mental  Category 

Mental  category  1 

29  5 

10.5 

8.2 

5 . 6 

Mental  category  II 

36.9 

14.8 

13.4 

7.  1 

Mental  category  III 

48 . 3 

19.8 

21.1 

8 . 5 

Mental  category  IV 

31.4 

25 . 5 

19.6 

7.5 

Total 

46.3 

19.5 

18.1 

8.0 

This  section  has  confirmed  that  pretraining  and  training  attrition 
rates  vary  substantially  by  characteristics  like  education  and  mental 
category  in  expected  patterns.  Certain  other  characteristics,  contrary 
to  expecta.ion,  show  little  or  no  variation.  However,  recall  that  these 
are  unconditional  attrition  rates:  We  have  looked  at  the  relationship 
between  attrition  and  each  variable  in  isolation,  without  controlling 
for  the  effect  of  the  other  variables.  Since  there  is  likely  to  be 
correlation  between  certain  of  the  tested  variables,  we  need  a 
multivariate  analysis.  The  next  section  presents  an  empirical  model  of 
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Table  7 

{’RETRAINING  AND  TRAINING  ATTRITION  RATES  OF  ARMY  RESERVE 
AND  ARMY  NATIONAL  GUARD  1977  AND  1976  NONPRIOR-SERVICE 
COHORTS,  BY  MENTAL  CATEGORY  AN!)  EDUCATION  LEVEL 


Army  National 

Guard 

Army 

Reserve 

1977  1978 

1977 

1978 

Mental  category  I,  high 
school  graduate 

26.5 

y .  7 

7.5 

5.1 

Mental  category  II,  high 
school  graduate 

29.3 

15.0 

11.6 

6.6 

Mental  category  III,  high 
school  graduate 

31.4 

16.5 

13.3 

8.5 

Mental  category  IV,  high 
school  giaduate 

33.3 

21 . 7 

11.8 

8.5 

Mentai  category  I,  nonhigh 
school  graduate 

49 . 7 

15.7 

21  .  7 

9.6 

Mental  category  II,  nonhigh 
school  graduate 

52.5 

14.4 

27.0 

9.1 

Mental  category  III,  nonhigh 
school  graduate 

57.5 

21.3 

29.0 

8.5 

Mental  category  IV,  nonhigh 
school  graduate 

59.5 

26.9 

26.7 

7.0 

Total 

4d.4 

19 .4 

18.  1 

8.0 

IV.  A  MULTIVARIATE  ANALYSIS  OF  PRETRAINING 
AND  TRAINING  ATTRITION 


This  section  develops  a  multivariate  attrition  model  to  assess  the 
separate  contribution  of  factors  that,  as  seen  in  Section  11,  appear  to 
strongly  correlate  with  protraining  and  training  attrition.  From  the 
standpoint  of  setting  recruit  standards,  the  multivariate  model  can  be 
used  to  estimate  the  probability  of  attrition  for  individuals  with 
specific  characteristics  and,  thus,  to  determine  the  best  criteria 
(e.g.,  education  versus  mental  category)  for  minimizing  attrition. 

THE  EMPIRICAL  MODEL 

Empirically,  the  attrition  process  is  summarized  by  a  dichotomous 
dependent  variable  that  categorizes  individuals  as  stayers  or  leavers. 
The.  outcome  variable  is  defined  as: 


Y.  =  0,  if  individual  i  stayed  through  the  pretraining 
training  periods. 

1,  if  individual  i  separated  either  during  the  pretraining 
or  training  periods. 

Thus,  for  the  ith  individual,  the  outcome  (Y . )  is  defined  to  be  zero  or 

i 

one  according  to  whether  the  individual  stayed  at  lime  t  or  sepat  '•ted. 

The.  conditional  logistic  i  egression  (iogjt)  mode  1  is  an  appropriate 
choice  for  the  functional  form  since  it  restricts  the  value  of  the 
dependent  variable  to  zero  and  one.  This  mode  1  relates  tin  separation 
decision  of  the  ith  individual ,  Y,  lo  a  vector  <a  , haracter ist ics  for 
that  individual,  x^.  The  assumed  relationship  is: 
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where*  l’(x.) 

i 


k 


a, 


1 


1  +  exp [-(a  + 


b  .x  .  . )  ] 
3  iJ 


number  of  characteristics  measured  for  individual  i 
parameters  of  the  model  to  be  estimated. 


Two  estimation  methods  are  commonly  used  to  estimate  the  parameters 
in  studies  of  this  type:  conditional  maximum  likelihood  estimation  and 
discriminant  function  analysis.  Since  several  empirical  studies1  report 
similar  estimates  with  both  methods,  we  chose  the  cheaper,  discriminant 
funct i on  method . 2 

The  variables  used  in  the  empirical  model  are  defined  in  Table  8. 
Means  of  variables  for  the  different  cohorts  and  service  are  given  in 
Table  9.  The  basic  probability  function  was  fit  to  each  service  and 
each  accessions  cohort  separately-  We  then  tested  for  the  stability  of 
the  coefficients  across  the  years  for  a  given  component.  Finally,  the 
predicted  attrition  rates  for  different  demographic  groups  are 
calculated  for  specific  groups  for  each  year  and  component. 

’See  Winston  K.  Chow  and  J.  Michael  Polich,  Hotels  of  the 
First  -Term  Reenl  istmenr.  Decision,  The  Rand  Corporation,  R-2468-MRAL, 
September  I960,  G.  W.  Haggstrom,  "Discriminant  Analysis  and  Logistic 
Regression,"  unpublished  notes,  1974,  and  M.  Halpcrin,  W.  C. 

B1 ackwe ider ,  and  J.  !.  Vorter,  "Estimation  of  the  Multivariate  Logistic 
Risk  Function:  A  Comparison  of  the  Discriminant  Function  and  Maximum 
Likelihood  Approaches,"  Journal  of  Chronic  Diseases,  Vol .  24,  1971,  pp . 

] 2S- ] SB. 

2  Ti*.  linear  discriminant  sped  i  i  cat  ion  oi  a  logistic  attrition 

model  is  in[!’(v  ;/(]  -  P(Y.)]  =  x6 ,  i.e.,  the  natural  logarithm  of  the 
i  X 

ids  ratio  is  u  J  inear  junction  of  x .  The  o‘t i mated  coefficients  are 
ds rived  by  reselling  the  leant  squares  coefficients  relating  V  and  x. 

In  other  uoids,  one  simply  computes  a  linear  probability  function  by 
i  «gi  essiti„  V  or:  x  .  ,  using  01, S.  Then  one  car.  obtain  the  discriminant 

function  estimates  a  and  Id  as  (Haggstrom,  1974):  6  =  (n/SSE)  8  and  a  = 

log  d'  -r  [  (n/SSE)  (ft  -  0.5)]  +  |n(n,  1  *  n  1 )  /  2 )  where  a,  B  =  the 

■l  —  j.  z 

uLS  intercept  and  estimated  coefiicient;  n  =  number  of  observations,  SSL 
-  residual  sum  of  squares  1  rom  the  OLS  regression;  r.  =  number  of 

observations  lor  which  the  dependent  variable  has  the  value  1;  n0  =  n  - 

:i,,  I’  =  proportion  <  !  idi  vidua  is  in  the  target  population  for  which  V 

i  J 

has  the  value  1  tif  observations  are  drawn  at  random  from  the  target 
population,  one  can  estimate  P^  using  n^/n);  and  1'0  =  1  -  F,  . 
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Tabic  8 

DEFINITIONS  OF  DISCRIMINANT  VARIABLES 


Variable  Name 


Variable  (Indicator)  Definition* 


Dependent  Variable 
BOTHA'IT 


Independent  Variables 
SE¬ 
NG 

SOUTH 

WEST 

FEMALE 

BLACK 

SINGLE** 

S1NGDEI’ 

MARRIED 

MARRDEP 

MCAT1HSG 

MCAT2HSG 

MCATI , 2NHS 

MCAT3HSG** 

MCAT3NHS 

MCATAHSG 

MCATwNHS 

COLL 

AGELT18 

AGE  1 8-20** 

AGE 2 1-23 
AGE26 


If  reservist  separated  either  prior  to  or 
during  training 

Census  Division  of  Origin--Nor theast 
Census  Division  of  Dr i g  i  n- -Nor th  Central 
Census  Division  oi  Or i g i n- -South 
Census  Division  ol  Or i gin - -West 
Female 
B 1  ack 

Single,  no  dependents 

Single,  with  dependents 

Married,  no  dependents 

Married,  with  dependents 

AFQT  group  I,  high  sciiooi  graduate 

AFQT  group-  II,  high  s<  hool  graduate 

AFQT  group  1  and  II,  nonhigh  school  graduate 

AFQT  group  111,  high  school  graduate 

AFQT  gronji  it]  ,  nojih  ’  g1'.  srhi-o  i  graduate 

AFQT  group  IV,  high  school  graduate 

AFQT  group  IV,  nonhigh  school  graduate 

Some  college  education 

Age  at  entry  less  than  18  years 

Age  at  entry  between  18-20  years 

Age  at  entry  between  21-25  years 

Age  at  entry  26  years  or  older 


*  Each  variable  is  dichotomous  and  equals  one  if  the  individual  has 
the  defining  characteristic  and  is  u.ero  otherwise. 

Omitted  category  used  as  reference  group. 


EMPIRICAL  RESULTS 

Tables  10  and  11  present  the  discriminant  function  regression 
coefficients.  The  effects  discussed  below  are  ceteris  paribus  effects, 
they  show  the  effect  on  attrition  of  the  variable,  holding  constant  all 
other  var tables . 


Table  9 


means  or  vakiabi.es  used  in  the  attrition  model* 


Army  National 
Army  Reserve  Guard 


1977 

197S 

1977 

1978 

Dependent  Variable 


BOTHATT 

.  16 

.08 

.45 

.  19 

Independent  Variables 

NE** 

.28 

ro.  it 

.  20 

it** 

NC 

.23 

•tit  It 

.26 

*** 

SOUTH 

.33 

.  36 

*** 

WEST 

.  14 

-.'.•it* 

.  16 

*** 

FEMALE 

.32 

.26 

.09 

.09 

BLACK 

.35 

.  32 

.30 

.29 

SINGLE** 

.81 

.82 

.81 

.83 

SINGLED 

.01 

.01 

.05 

.05 

MARRIED 

.08 

.07 

.06 

.05 

MARRDEP 

.  10 

.  10 

.08 

.07 

MCAT1HSR 

.07 

.05 

.02 

.02 

MCA12HSG 

.28 

.  18 

.  12 

.  11 

MCAT1 ,2NHS 

.03 

.04 

.06 

.06 

MCAT3HSG** 

.29 

.  18 

.23 

.22 

MCAT3NHS 

.25 

.  44 

.40 

.45 

MCAT4HSG 

.04 

.03 

.05 

.04 

MCAT4NHS 

,0A 

.07 

.  10 

.  10 

COLL 

.  1  7 

.04 

.06 

.01 

AGELT18 

.  1 1 

.22 

.20 

.  24 

AGE  18-20** 

.48 

.  44 

.53 

.50 

AGE 2 1*25 

.2'/ 

22 

.20 

.  19 

AGE  2  6 

.  14 

.  12 

.  0t> 

.06 

S  !  in.!-  a  1  ; 

variables  are  dicii 

)ionous  , 

the  means 

are 

the  proportion 

of  enlistees  hating  the  given  characteristic 

For  instance, 

in.  1977,  28  percent 

of  Army 

Reserve  enlistees 

were  ! rom  t be 

Northeast,  while  32 

p  t:  j  c  o  n  t 

wen*  fe.ma 

1  e  . 

'■■■  Omitted 

category  used  as  reference 

group  in 

regression  analysis. 

Data  not  available. 


32 


Table  10 

REGRESSION  RESULTS  ON  ^RETRAINING  AND  TRAINING  ATTRITION 
FOR  THE  ARMY  RESERVE  1977  AND  1078  COHORTS* 


Dependent  Variable:  BOTHATT 


Independent  Variable 


1977 


t  - 

statistic 


t  - 

1978  statistic 


Constant 

-1.914 

-2.361 

Region  of  Origin 

North  Central 

-  .  29 

3 . 70** 

V’  ir  -,'r 

South 

•.27 

3.72** 

.  -c 

West 

F- value**** 

“  .  24 

3 . 29** 

2.63** 

jj  j. 

Sex:  Female 

.07 

.  92 

.  20 

1.86 

Race:  Black 

-  .  19 

2 . 93** 

-  .  2b 

3 . 46** 

Family  Status 

SINGDEP 

.  17 

.66 

.61 

1  .  72 

MARRIED 

-.25 

1  .35 

.21 

.  83 

MARRDEP 

F- value**** 

1  'i 

1.51 

1.36 

.26 

2.91** 

2 . 50** 

Mental  Scores / i'ducat ion 

MCAT1HSG 

6 . 58** 

-  .63 

6 . 7  7‘;"‘* 

MCAT2HSG 

-  .31 

8.22** 

-  .  20 

4.03** 

MCAT1 , 2NHS 

.85 

17.67** 

.06 

.  92 

MCAT3NHS 

1.1b 

41 . 83** 

.  54 

14.01  ■••'* 

MCAT4HSG 

.  15 

2 . 85** 

.40 

5 . 35** 

MCAT4NHS 

1 . 28 

33 . 14** 

.82 

15 . 95** 

COLLEGE 

F- value**** 

.  x,  *_ 

4 hf> .  rj  ] 

4 . 54** 

-  .  31 

80 . 30** 

2 . 12** 

Age 

AGELT18 

.  12 

4.27 

-  .  23 

6 . 83** 

AGE21-25 

.  10 

3 . 56** 

.  26 

7 . 69** 

AGE26 

F- value**** 

.  28 

16 . 92** 

5 . vs** 

.  48 

58 . 5  V'* 

7 .  ;■  o 

*  The  coefficients  reported  here  are  the  discriminant,  function 
estimates  of  the  logistic  regression  coefficients. 

Significant  at  5  percent  level  ol  significance. 

***  Data  not  available. 

•'■'***  For  significance  ui  variables  as  a  group. 
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Table  11 

REGRESSION  RESULTS  ON  l’KETKA I N1NG  AND  TRAINING  ATTRITION 
FOR  THE  ARNV  NATIONAL  GUARD  19  7  7  AND  1 9  7S  COHORTS* 


Dependent  Variable:  BOTHATT 


t  -  t- 


Independent.  Variable 

1977 

statist ic 

1978 

stat ist ic 

Constant 

-.957 

-1.792 

Region  of  Origin 

North  Central 

.28 

9.43** 

*** 

V?V:Vr 

South 

.002 

.09 

VrVrYr 

VriWf 

West 

-.07 

2 . 1 6** 

*frfr 

*** 

F- value**** 

Sex:  Female 

6  3 . 40** 
.50 

12.93** 

.  36 

7.07** 

Race:  Black 

-.08 

3 . 30** 

-.10 

3 . 25** 

Family  Status 

SING  LIE  I’ 

.05 

1.03 

-.12 

2 . 00** 

MARRIED 

-  .  18 

1.09 

-.21 

.97 

MAKRDF.F’ 

.04 

1.14 

.11 

2.43** 

F- value**** 

1  .  In 

4.07** 

Ncntitl  Scores/ Educat  ton 

NCAT1HSG 

-.42 

3.12** 

-.59 

3. 12** 

MCAT2HSG 

-.22 

2.60** 

-.38 

3.12** 

MCATl , 2NHS 

1 .04 

6.14** 

.06 

.33 

MCAT3NHS 

1  .  32 

15 . 78** 

.06 

.61 

NCAT4HSG 

-.05 

.31 

.07 

.34 

M’.'A'1 4NrlS 

I  .  10 

7 . 40** 

-  .  14 

.91 

colli,  cm 

-.23 

2.62** 

-  .44 

2 . 30** 

1  -  Vti  J  Ul  * 

56 . 12** 

4. 19** 

Age 

A0F.LT18 

-  .05 

.  Ub 

-  .  12 

1  .  28 

AGE  111  -25 

.21 

2 . 81’** 

.  1  1 

1  .  18 

AGE  2  6 

1 1 

)  .07 

-  .  19 

1  .  44 

! -value'-1"-'** 

2.9  V** 

1.19 

The  coefficients  rc-p.rt 

i'd  here  are  the  discriminant  funut 

ion 

estimates  ot  the  logistic  regression 
**  Kigui 1 icam  at  3  percent  i eve i 

coef  f  id  ents  . 
oi  s ign i 1 ic ance . 

***  Data  not  available. 
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The  variable's  measuring  mental  category  and  education  level  have 
the  highest  level  of  statistical  significance  as  a  group,  show  the 
large.st  variation  in  attrition  Levels,  and  generally  have  the  most 
consistency  across  years  and  components.  Tor  three  of  the  four  cohorts 
analyzed,  there  is  a  high  degree  of  consistency  for  these  variables  in 
the  pattern  of  statistical  significance  and  the  sign  and  magnitude  of 
effects.  Only  the  1078  Army  Reserve  cohort  shows  a  somewhat  different 
pattern.  The  difference  in  i  lie  1078  Army  Reserve  may  bo  attributable  to 
the  significantly  lower  level  of  attrition  (.08)  experienced  by  this 
cohort  making  sample  sizes  within  some  groups  somewhat  small. 

The  results  for  all  four  cohorts  show  that,  other  things  equal, 
CAT1HS  have  the  lowest  attrition  followed  by  CAT2HS  and  CAT3HS 
enlistees.  For  three  of  the  four  cohorts.  CAT3NHS  and  CAT4NHS  have  the 
highest  attrition  probability.  The  results  are  somewhat  more  ambiguous 
in  distinguishing  between  CAT3HS ,  CAT4HS  and  CAT1.2NHR.  In  two  of  the 
four  cohorts,  the  results  show  statistically  significant  higher 
attrition  in  CAT4HS  and  GAT1,2N1!S  groups  than  in  the  CAT3KS  group. 

Overall,  the  results  show  that,  other  things  equal,  within  a  mental 
category  those  finishing  high  school  always  have  lower  attrition  than 
those  not  finishing  high  school.  For  those  finishing  high  school, 
higher  mental  categories  have  lower  attrition  than  lower  mental 
categories.  For  those  not  finishing  high  school,  a  somewhat  weaker 
pattern  of  lower  attrition  with  higher  mental  r.aiegnty  is  present. 

Col  lege  was  entered  separately  and  proved  significant  in  ill  four 
i  egressions .  Other  things  equal,  leaving  some  col  urge  education 
decreases  the  probability  of  early  attrition  over  and  .above  the  efteci 
of  the  mental  category/educat  i  on  vat  j  ah  1  e. . 

knee  appears  to  have  a  consistent  and  slat  i  si.  i  (...1 !  y  significant 
influence  on  pretraining  and  training  attrition  across  all  four 
regressions.  Other  tilings  equal,  blacks  have  lower  attrition  rate*,  than 
nonblacks,  but  the  differences,  although  statistically  significant,  are 
relatively  small.  For  both  the  National  Guaiu  and  Army  Reserve,  other 
tilings  equal,  women  have  highei  attrition  rates  than  men ,  However,  only 
foi  the  Guard  are  tin:  differences  large  and  statistically  significant. 
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For  the  Army  Reserve,  the  age  variables  were  generally 
insignificant,  although  the  pattern  generally  shows  a  higher  attrition 
for  those  over  20.  For  the  Guard,  other  things  equal,  the  results  show 
statistically  significant  higher  attrition  for  those  over  20,  compared 
to  the  18-20  group,  with  those  over  25  having  even  higher  attrition 
rates.  The  results  for  both  components  generally  show  inconsistent 
results  for  the  l?-year-old  group. 

The  effect  of  region  appeared  to  be  quite  important  for  the  1977 
cohorts,  although  not  consistent  across  the  components.  As  mentioned 
earlier,  no  data  on  region  wtie  available  for  the  1978  cohorts.  Other 
things  equal,  recruits  from  the  west  have  significantly  lower  attrition 
rates  then  recruits  from  the  northeast.  The  effect  of  the  north  central 
variable  is  inconsistent  across  the  two  components,  being  negative  in 
the  Army  Reserve  model  and  positive  in  the  Army  National  Guard  model, 
although  strongly  significant  in  both. 

A  convenient  way  of  summarizing  the  results  and  easing  the 
interpretation  of  the  regression  coefficients  is  to  estimate  the 
pretraining  and  training  attrition  probabilities  for  any  specific  group. 
These  probabilities  are  calculated  using 


P(xi) 


_ 1 _ 

k 

1  +  exp[-(a  +  £  b  x  )] 
j=l  ^  3 


where  P(x^) 


x  .  . 

J  j 

b 

J 


probability  of  attrition  of  a  specific  reservist  i 

values  of  the  explanatory  variable  j  for  reserves,'  i 

estimated  coefficients  for  the  x.. 
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To  illustrate  this,  we  have  estimated  attrition  rates  from  the 
model  for  individuals  with  differing  characteristics.  The  reference 
group  chosee  is  a  white  male  reservist,  who  was  single,  from  the 
northeast  region,  aged  18-20  years,  and  a  category  Ill  high  school 
graduate.  His  attrition  rate  was  then  calculated  for  each  cohort  and 
component.  The  attrition  probability  for  an  individual  identical  in  all 
respects  except  one  characteristic  is  then  calculated. 


For  instance,  Table  12  shows  that  in  1977  for  the  Army  Reserve  our 
reference  individual  hud  a  predicted  probability  of  12.9  percent,  while 
an  individual  alike  in  all  respects  except  for  being  female  would  have 
an  attrition  probability  of  13.7  percent. 

The  results  show  the  largest  differences  in  attrition  occur  among 
different  mental  category  and  education  groups.  For  instance,  in  1977 
for  the  National  Guard,  changing  the  reference  individual  from  CAT1HS  to 
CAT4NHS  would  change  the  attrition  probability  from  19.4  percent  to  58.0 
percent.  These  are  reported  in  Tabic  12  and  should  be  of  interest  to 
policymakers  in  that  they  provide  a  convenient  way  of  summarizing  the 
regression  model  effects. 

These  comparisons  could  of  course  be  made  with  a  different 
reference  group  in  question.  For  instance,  if  one  wanted  to  look  in 
particular  at  standards  lor  women  enlistees,  a  set  of  regression 
estimates  and  a  reference  group  of  women  with  changing  characteristics 
could  he  generated. 

For  purposes  of  recruit  selection,  consistency  of  the  results 
across  years  is  important.  It  is  also  important  to  distinguish  whether 
different  standards  might  be  more  successful  in  reducing  attrition  in 
the  Army  Guard  and  Army  Reserve.  Since  the  Army  Guard  is  predominantly 
combat  skills,  while  the  Reserve  is  support  skills,  the  differences  m 
training  may  favor  different  selection  criteria.  To  analyze  these 
questions,  we  have  made  statistical  tests  to  determine 

1.  Whether  the  set  cl  model  coefficients  for  different  years  are 
statistically  equivalent 

2.  Whether  the  coefficients  for  mental  category  and  education 
variables  as  a  set  are  equivalent  across  years 

3.  Whether  individual  coefficients  for  each  mental  category  and 
education  group  arc  statistically  different  from  all  others 
within  the  same  model. 

The  hypothesis  of  the  equivalence  of  the  sets  of  model  coefficients 
across  years  was  rejected  for  both  the  Guard  and  Reserve.5  The  more 

5 See  the  Appendix  for  the  results.  While  these  tests  imply  that 
the  coefficients  computed  for  the  1977  cohorts  differ  significantly  from 
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Table  12 

PRETRAINING  AND  TRAINING  ATTRITION  PROBABILITIES  FOR 
SPECIFIC  RESERVIST  GROUPS 


Army  National 
Army  Reserve  Guard 


1977 

1978 

1977 

1978 

"Average"  attrition  probability 

.  129 

.086 

.277 

.  143 

Region  of  Origin 

Northeast 

.  129 

.277 

* 

North  Central 

.099 

* 

.337 

South 

.  101 

Vr 

.278 

* 

West 

.  104 

Vf 

.264 

a. 

Sex 

Male 

.  129 

.086 

.277 

.  143 

Female 

.137 

.  103 

.  388 

.  193 

Race 

Black 

.  109 

.068 

.262 

.  131 

Nonblack 

.  129 

.086 

.277 

.  143 

Family  Status 

Single 

.  129 

.086 

.277 

.  143 

Single,  with  dependents 

.  149 

.  148 

.288 

.  129 

Married 

.  103 

.  104 

.243 

.119 

Married,  with  dependents 

.  143 

.  109 

.286 

.  157 

Mental  Category f Educat ion 

Category  I/high  school  graduate 

.088 

.050 

.  194 

.082 

Category  I 1 /high  school  graduate 

.  106 

.061 

.  220 

.  120 

Category  Ill/high  school  graduate 

.  129 

.086 

.277 

.  143 

Category  IV/high  school  graduate 

.  123 

.092 

.309 

.  199 

Category  I  or  11/nonhigh  school 

graduate 

.294 

.091 

.473 

.  150 

Category  III/nonhigh  school  graduate 

.  356 

.091 

.551 

.222 

Category  IV/nonhigh  school  graduate 

.  307 

.076 

.580 

.274 

College 

.  105 

.05  7 

.  236 

.  109 

No  college 

.  129 

.086 

.277 

.  143 

Age 

Less  than  18  years 

.  123 

.077 

.  302 

.117 

18-20  years 

.  129 

.086 

.277 

.  143 

21-25  years 

.  154 

.078 

.298 

.  181 

26  years  or  older 

.  141 

.072 

.337 

.212 

■'  Data  not  available. 
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limited  test  across  the  mental  category/educat ion  coefficient  across 
years  was  also  rejected.  These  results  imply  that  patterns  of  attrition 
relationships  for  both  the  Guard  and  Reserve  changed  more  than  expected 
on  a  purely  statistical  basis  from  1977  to  1978.  It  implies  that  other 
nonrandom  factors  were  present  in  at  least  one  year  which  changed  the 
attrition  pattern.  However,  it  should  be  noted  that  the  relatively 
large  sample  sizes  involved  in  the  analysis  make  the  statistical  tests 
extremely  stringent. 

Given  that  attrition  relationships  change  from  year  to  year,  a 
further  question  arises  as  to  whether  these  changes  are  large  enough  to 
actually  affect  the  standard-setting  process.  To  analyze  this,  we  have 
tested  the  differences  in  coefficients  between  individual  mental 
category/cducational  group  for  each  set  for  each  model.  Table  13 
summarizes  the  directional  effect  and  the  significance  of  mental 
category/ level  of  education  variables  (the  most  important,  by  far,  of 
all  the  regressors)  with  respect  to  each  other.  We  attempted  to  answer 
three  questions  in  this  summary  table: 

1.  Is  the  predicted  attrition  rate  for  a  particular  subgroup  (for 
example,  Mental  Category  I,  high  school  graduate)  higher  or 
lower  than  other  subgroups,  holding  everything  else  constant ? 

2.  Do  these  rates  differ  significantly  from  each  other/ 

3.  How  consistent  are  these  patterns  (i.e.,  one  rate  higher  or 
lower  than  another)  over  time  and  across  components? 

The  table,  compares  predicted  attrition  rates  across  groups. 

Reading  across  the  row,  a  "+"  indicates  that  the  attrition  rate  for  the 
row  subgroup  is  lower  (or  better)  than  the  attrition  rate  for  the  column 
subgroup  and,  further,  that  this  difference  is  statistically 
significant;  a  indicates  the  opposite  (i.e.,  the  row  subgroup  is 

statistically  worse  with  respect  to  attrition  than  the  column  subgroup); 
and  "?"  indicates  that  the  attrition  rates  do  not  differ  significantly 
between  the  subgroups. 

those  estimated  for  the  1978  cohorts  with  respect  to  magnitude,  our 
findings  as  to  the  direction  and  significance  of  the  effect  of  the 
independent  variables  on  attrition  still  hold 


ISON  OF  ATTRITION  RATE  D  I  F  FF  RFNCES  AND  TIICIR  SICNIII 
BETWEEN  MENTAL  CAT  EGOR  F/L EVE l  OF  EDUCATION  SUBGROUPS 


To  illustrate  the  results,  the  4  plus  signs  under  the  column 
MCAT2,!IS  and  row  hCATl.HS  indicate  that  in  each  of  the  four  models, 
MCATljHS  always  had  statistically  lower  attrition  levels  than  the 
MCAT2HS  group.  As  can  be  seen  in  the  remainder  cf  the  first  row, 

MCAT1HS  has  statistically  significant  lower  attrition  than  every  other 
group  in  each  model.  The  MCAT2HS  group  similarly  dominates  all  other 
groups  in  each  model,  except  for  a  single  insignificant  result  for  the 
1978  Army  Reserve  model  for  MCAT4NHS . 

The  certainty  of  the  pattern  begins  to  change  for  the  MCAT3HS 
group.  It  either  dominates  or  is  insignificant,  but  never  shows  a 
statistically  significant  different  sign.  However,  comparisons  between 
the  MCAT4HS  and  MCAT1 ,2NHS  group  show  more  ambiguity  as  both  positive 
and  negative  statistically  significant  signs  arise. 

A  similar  ambiguous  pattern  emerges  for  comparisons  between  CAT3NHS 
and  CAT4NHS  groups.  The  results  are  more  consistent  for  the  Army  Guard 
than  the  Army  Reserve.  The  Army  Guard  follows  a  perfectly  consistent 
pattern  from  year  to  year  except  for  the  CAT4HS  and  CATi&2.NHS 
comparison.  For  the  Army  Reserve,  the  two  samples  show  several 
inconsistent  results. 
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V.  CONCLUSIONS  AND  FUTURE  RESEARCH 


The  rudimentary  theory  developed  to  describe  reserve  training 
attrition  seems  to  fit  the  results  fairly  well.  Among  all  variables 
tested,  education  and  mental  aptitude  variables  are  the  strongest 
predictors  of  attrition  behavior  for  both  the  Army  Reserve  and  National 
Guard  for  both  cohort  years  analyzed.  This  strength  probably  derives 
from  both  more  informed  and  thoughtful  enlistment  decisions  as  well  as 
better  ability  to  meet  the  cognitive  and  psychological  demands  of 
t  raining . 

Although  education  and  mental  aptitude  ranked  far  ahead  of  any 
other  variables  in  our  analysis  in  accounting  for  differences  in 
attrition  rates,  other  variables  showed  consistent  effects.  As 
predicted,  other  things  equal,  females  had  higher  attrition  rates  than 
males  and  older  enlistees  had  somewhat  higher  attrition  rates  than 
younger  enl istees - -although  in  both  cases  the  attrition  differences  were 
markedly  smaller,  less  significant,  and  less  consistent  than  for  the 
edncat ion/mental  category  variables. 

Also  as  predicted,  no  consistent  pattern  emerged  for  the  family 
status  variables.  Contrary  to  the  prediction  that  attrition  would  not 
depend  on  race,  blacks  showed  statistically  lower  attrition  rates  than 
whites  across  all  four  samples  analyzed. 

These  models  may  be  used  to  develop  rankings  for  the  selection  of 
recruits  according  to  training  attrition  risks.  For  instance,  if  two 
recruits  are  similar  in  all  respects  except  for  education  and  mental 
category,  then  the  ordering  of  attrition  risks--which  is  consistent 
across  components  and  cohort  years  ana lyzed- -wi 1 1  be  as  given  in  Table 
14.  In  two  cases,  education/mental  category  groups  cannot  be 
distinguished  consistently  on  the  basis  of  attrition  risks:  Category 
IV/high  school,  Category  I/nonhigh  school,  and  Categor,  I-II/nonhigh 
school  groups  are  indistinguishable,  as  are  Category  III/nonhigh  school 
and  Category  IV/nonhigh  school  groups. 
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Table  14 

ATTRITION  RISKS  FOR  RESERVISTS  DIFFERING 
ONLY  IN  EDUCATION  AND  MENTAL  CATEGORY 


Lowest : 

i . 

Category 

I /high  school 

2. 

Category 

II/high  school 

3. 

Category 

III /high  school 

4. 

Category 

Category 

Category 

IV/ high  school 
I/nonhigh  school 
II/nonhigh  school 

H  ighest : 

5  . 

Category 

Category 

III/nonhigh  school 
IV/nonhigh  school 

While  our  analysis  implies  that  educat iori/menta  1  category  groups 
are  the  most  important  variables  to  look  at  in  establishing  attrition 
risks,  other  variables  cannot  be  entirely  ignored.  In  particular,  in 
the  development  of  recruiting  screens  to  minimize  attrition,  the 
composition  of  the  education/mental  category  groups  must  be  considered. 
If  different  groups  contain  different  proportions  by  race,  sex,  or  age, 
then  minimum  attrition  might  not  be  achieved  by  following  Table  14. 

Some  idea  of  whether  compositional  differences  are  important  may  be 
obtained  by  looking  at  the  actual  attrition  rates  in  different 
education/mental  category  groups,  shown  in  Table  7,  above.  For  each 
cohort  except  the  1978  Army  Reserve,  the  pattern  of  Categories 
1-113/ high  school  having  the  lowest  attrition  and  Categories 
1 1 1  - 1 V/nonhigh  school  having  the  highest  attrition  generally  holds. 
Ambiguity  still  remains  among  the  middle  groups.  Thus,  Table  14 
probably  reflects  reasonable  rules  for  setting  general  standards  based 
on  minimum  training  attrition. 

The  case  of  the  1978  reserve  cohort  raises  an  interesting 
hypothesis.  When  training  attrition  levels  were  only  8  percent  for  the 
Army  Reserve  in  1978,  education  and  aptitude  variables--whi le 
s ign i f i cant - -d istingu i shed  oniy  weakly  between  those  leaving  and 
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staying.  Kducat ion  and  aptitude  variables  appear  to  matter  loss  when 
attrition  levels  are  low  and  more  when  attrition  levels  are  high.  Tins 
would  imply  that  a  missing  variable — perhaps  psychological  adaptation-- 
scrocns  out  the  lowest-performing  recruits  and  that  mental  aptitude  and 
education  are  important  only  after  these  types  of  recruits  are 
separated.  A  more  detailed  set  of  observations  and  data  collection 
during  training  could  begin  to  investigate  these  hypotheses. 

There  is  also  strong  evidence  that  service  attrition  policy  plays 
an  important  role  ir:  determining  the  level  of  attrition.  Large 
differences  m  levels  ol  attrition  between  KY77  and  FY78  cannot  be 
explained  by  shifts  m  the  composition  of  the  accession  cohort;  they  are 
probably  attributable  to  changes  in  service -directed  policies  in 
attrition.  It  appears  that  more  stringent  screening  criteria  were  used 
during  training  in  FY77  than  in  FY78  and  that  this  change  more  than 
doubled  the  attrition  rate  in  both  the  Army  Reserve  and  National  Guard. 

One  effect  of  this  more  stringent  policy  appears  to  be  somewhat 
low.r  posttraining  attrition,  however,  it  also  appears  that  a 
significant  number  of  personnel  in  the  KY77  cohort  were  separated  who 
periiaps  otherwise  would  have  served  much  longer  in  their  term.  This 
hypothesis  can  be  further  tested  in  future  work.,  when  cohort  data  from 
1979  and  1980  are  added  and  posttraining  attrition  is  analyzed  in 
greater  detail . 

The  above  discussion  has  focused  mainly  on  identifying  variables 
which  could  act  as  screening  criteria  in  order  to  minimize  attrition. 

An  alternate  approach  would  be  focus  on  varying  training  by  type  of 
recruit  in  order  to  give  higher  attrition  risk  recruits  an  increased 
chance  of  successfully  completing  the  training. 

Such  an  approach  is  being  actively  studied  by  the  Department  of 
Defense  in  its  Training  Data  and  Analysis  Center  (TDAC)  which  was 
created  to  examine  these  and  related  issues. 

Future  directions  for  attrition  research  involve  the  following: 

1.  Adding  data  from  FY79  and  FY80  cohorts. 

2.  Developing  attrition  models  for  posttraining  attrition. 
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3.  Developing  snore  complex  models  that  account  separately  tor 
separation  decisions  into  other  reserve  consponcsits,  the  active 
force,  or  civilian  life. 

4.  Developing  prior-service  attrition  estimates. 

5.  Incorporating  attrition  models  and  manpower  costs  into  a  model 
of  force  manning  that  allows  testing  the  effects  of  different 
standards,  different  accession  mixes  (prior  service,  nonprior 
service),  different  recruiting  resources,  and  different 
economic  climates. 

Adding  data  will  allow  validation  testing  of  the  results  given  here 
and,  in  particular,  testing  of  hypotheses  of  the  effects  of  new  programs 
initiated  in  1979-1980.  These  include  the  enlistment  bonus  and 
educational  benefits,  as  well  as  increased  recruiting  resources.  It 
will  be  important  to  further  test  the  influence  of  service-wide 
attrition  policies  on  attrition  levels  in  FY79  and  FY60 . 

Models  of  posttraining  attrition  are  needed  to  develop  improved 
recruit  standards  and  batter  screening  criteria  during  training. 

Evidence  given  in  this  report  indicates  a  trade-eff  between  more 
stringent  training  criteria  and  lower  posttraining  attrition.  Models  of 
posttraining  attrition,  when  combined  with  the  current  pretraining 
models,  will  allow  exploration  of  this  trade-off. 

The  current  attrition  measure  is  simply  separation  from  a  given 
reserve  component.  However,  not  all  separations  are  equally  costly. 

Some  members  separate  to  join  another  reserve  component  or  the  active 
force.  These  kinds  oi  separations  need  to  be  identified  and  included  in 
a  more  discriminating  model  of  reserve  attrition.  This  discrimination 
is  necessary,  since  personnel  who  stay  within  the  total  force  return 
more  of  the  training  investment  than  those  returning  to  civilian  life. 

In  order  to  explore  the  proper  mix  of  prior-  and  nonpr lor-scrvice 
accession,  models  of  attrition  of  prior  reserve  personnel  are  also 
needed.  Data  are  available  to  support  this  analysis.  Of  course.,  these 
models  can  also  be  used  to  improve  selection  and  recruitment  of  prior- 
service  personnel. 


-  *o  - 

Finally,  the  attrition  models  need  to  be  integrated  with  costs 
incurred  dut'.ng  recruiting,  training,  and  reserve  duty  to  explore  how 
changes  m  various  pol ioies--sucli  as  prior  service/nonprior -service 
service  mix,  recruiting  standards,  and  incentives  lcvc Is- -wi 1 1  affect 
force  maiming  and  force  costs. 


APPENDIX 

TEST  OF  STABILITY  OF  COEFFICIENTS  ACROSS  COHORTS 


The  regression  model  was  fit  co  each  service  and  each  cohort  year 

separately.  Since  we  want  to  use  these  models  to  help  policymakers 

design  t ecru i tment  and  screening  standards  to  reduce  attrition,  the 

stability  of  the  relationship  estimated  across  the  two  years  becomes  an 

important  question.  We  used  the  Chow  test  to  test  for  the  equality 

between  the  two  sets  of  coefficients.  The  hypothesis  that  8,,,,-  =  2, 

r  19/7  1978 

=  8  may  be  tested  by  computing  the  F  ratio: 
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total  of  the  sums  of  squared  residuals  from  the  1977,  1978 
separate  regressions 

sum  of  squared  residuals  from  the  pooled  regression 
number  of  explanatory  variables 

number  of  observations  in  the  1977,  1978  cohorts,  respectively. 


For  the  Army  Reserve,  the  computed  F-statistic  was  16.27;  it  was 
57.88  for  the  Army  National  Guard.  The  null  hypothesis  of  equality  was 
therefore,  rejected  at  the  .01  level. 

The  Chow  test  was  repeated  for  a  restricted  subset  of  the  variables 
so  as  to  examine  the  stability  of  the  mental  category/ level  of  education 
variables,  allowing  all  o* hers  to  vary  by  year.  Once  again,  the 
computed  F-statistics  caused  us  to  reject  the  null  hypothesis  at  the  .01 
level  . 


